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CHAPTEH - I 

INTROr>UCTION 



I NT ROD UCT ION 

Peach (Prunus parsica Batsch.) is one of tha 

most important stona fruit of tha world. Until recently 

the cultiv~tion of peach had rsmainad conf inad to tha 

mid and high hill areas of Himalayan region of India. 

Howavar, with tha introduction of high yielding subtropical 

paachas, tha cultivation of this fruit has baen extended 

to thg plains ano foot hill regions of north India and 

has assumed commercial importance. The peach cultivar 

16-33 commonly known as Shan-a-Punjab haa bean fauna to 

be a prolific regular bearer with aKcallent fruit quality 

and es such has baen racammanded far cultivation in tha 

plains of Punjab, Haryana and the low hills and valle~ 

areas of Himachal Pradash. 

Among many factors, proper fertilization is of 

prime impartanca for obtaining optimum growth and yield 

of high quality fruits. Among different nutrient elements, 

N has long bean oonsidsred a dominant nutritional factor 

for growth, development and productivity of the fruit 

plants. Tharefora. it is important to uork out suitable 

dose of N that ~ill maintain the vigour and productivity 

of' the treee. 

Application of liberal amount of fartilizers 

is known to increase waad population in orchards. A 

good portion or the input is taken up by tha weeds 

depriving the fruit traas of the banafita or this expansive 
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input. Wead management practices including mulching 

e~art a profound influanca on the availability and 

uptake of nutrients by reducing the competition for 

nutri9nte by weeds and throu9h improvement of physical 

condition of the soil moisture and temperature. Under 

mulching, waads are controllsd by etiolation and acts 

as a ohysical barrier for the newly emerging ueeds. 

The conventional method or hand ~aading 19 costly 

and at times injurious to the surface feeder roots of 

fruit plants. In rec&nt years, more emphasis has been 

laid on the scientific use of harbicidas and mulches for 

the control of ueeda than aver before. These weed 

management practices ansura development of an und1$turbed 

soil profile and surface feeder roots(Atkinson,1977), 

improvement of soil nutrient status (Gaziev,1979), and soil 

moisture consarvati~n (Hanca,1976). Besides influencing 

tree growth and productivity, it reduces expenditure on 

fertilizers, irrigation and saves time on other management 

practices(Robinson,1982). Processes such as a~monification 

and nitrification are al~~ influancad by these management 

practices (Ries et al.,1963) yhich also exercise stimulatory 

and inhibitory affect an sail microflora (Bhutan! et ~l., 

1984). The naed for research on suitable yaad management 

practices in relation to fartilizsr usa can hardly be 

over-emphasized for maximization of grouth and prodwctivitY. 

of f rJit traes. 



No aystemic work has been conducted on the 

effect of .N rartilization and ·wead management practices 

on the ~rowth end 1croppin9 Of Shan•e•Punjab cultivat of 

peach which is a recant intr.oduction in the subtropical 

region of Him.achal Pradesh. J.H.th these objecti"as in 

view, the Drasent invastiga'tions war-a u·ndartakan to 

study the influence of N and weed management p ract.icae 

on the tree oroductivity , fruit quality and nutrient 

st at us of' young ahan-e-Punj ab peach t raes. Tne 1 nfluanca 

on waad population. nu·t rient remova.l by uaad~, auailabH1 

nutrient status of soil, minaralizatin of N aqd changes 

1 n soil microflora 1.1e re also examined 1 n respon:sa to N 

application and weed management practices. 



CHAPTER - II 

l~EVlmV UF l.ITl::l{ATUl~E 



R(VIE:U Of Ll'{ERATURE 

Nutrition plays a .key role in th• growth and 

product~11ity or f.r1,1it tr11e.s. Among the dtfrarent nutrief)t 

alam~nts, ~ is the most 11~itlng and is generally required 

in greater amounts than P ,K and other nutrients. Although 

the availability and uptake or N is influenced by a numtier 

of factors, waad manag•m•nt occupies a siQnl.ficant pl.ace. 

Tha waad 111onagemant practices improve the aoil texture 

thereby influence tree root system and nutrient uptake. 

Though the available literature of peach ni.it ·rition is ue·ll 

documented but tha information of interaction of N nutrition 

and th11 waed raariagemant p rar:ticas is Iacking. Availabltt 

literature on the af facte or N and waad maneg~mant practices 

on d11'retli1nt. p·arametera have besn reviewad under appropriat·a 

he.ads, 

2.1 Nitrogen 

The la rga a.mount of N raqui rad by the plants i ·a of 

apeci~l significance in fruit culttira. ( email ~hift in the 

amount of N in the tis•uas has a greater affect on growth 

.and yield of tha l'ruit p lent.a. Thus aufl'icient N aupply 

must be ensured for optimum growth, devalopinent and 

p rodu.ctivity or the fruit treaa. 

2.1.1 Effect on growth and vigour 

l'lany investigators recorded increase in trunk girth 

or p.each t ra11s by the app11cati.on of N (l'lc". unn, 1933, Ritt1:1c 
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1965; Baroccio and Menzo,1966) .• Stuctiae of Arcnatron 

( 1966) have revaalad that N f·artilizetion alone or in 

combination with P and K axett a great infl.uance on trunk 

d.iam•tar of E:lberta peach. 

Tha af'f'ect of N on incraaaing tha yagatatlva growth 

of .stone rruite ia Vllol'Y wall damonatriit.ad. A propotticnata 

incra.aalil in aliten11ion a.hoot r;irowth and tr•a circur1Flir&nca 

with incraaead N leval·a in diff•rant peach cultivars have 

'bean reported by various raaearchars(Baxter.1.974;.Lenina 

at al.1977J Ta~fik ~t al.1974; Sharma ~t al.1979). ~onastra 

et al. ( 1975) fou.'f1c:f ma)lia11.sm t rae grow.th reapon.!la in peaches 

-1 t ·o applied nitrogen upto 180 Kg ha .1.1haraas no additional 

respons~ "'ae obsarvad with 300 Kg N he-1 • In ca~a of Sharbatf 

cultivar of peach,120 g N per year age or plant produced tha 

highest Qrowth as coinparad to two 1111o1er lav.als (Sh·a1:111a ana 

Singh.1982). Kanwar (1979) while working on flordasun paae>h 

found that 1. 50 Kg ,. tree - 1P taduced .signi ficantl.y hi •~he r 

t.runk gl rth as comp a red to lowe.r doses of o. 5 and 1.0 Kg 

of N. He f~rther obaarved ~hat application of N had no 

effect on pruning weight and· extension growth. 

2.1.2 Eff~ct o~ yiald 

Adequate amount of ~ is required ta obtain good 

yield or fruit crops. Higher rate of N ineJ"&aaad yi~ld 

in p~achea (Cahoon.1971; Uchi~ama,1973;0rphanos,1974; 

Ba)(te ·r,19?4;Lanina at al.19771 E:l.-Banna. at al.1981). 
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Oi:t th•. olhar hand Ba.llin'gar et al.(1963) and Rogare(1971) 

obs a tv'ad no effect or N aP'.llicet ion on th• yield or peach 

Kanuar (1979) obtained th9 bast yield ln Flord~sun 
-1 pee ch by soolying 1000, 500, 500. 9 t r•e 9f If, P 2o5 end K.,/# 

respect lve.l y. Sitnil ,.rl y. Yamd·agni and Jindal ( 1979) also 

obtal nad marked yield reaporisa in Sh.arb&tl peaches &Jhen 

-1 NPK were apolied at 400,100 11nd 400 g t.rae r'39pect1vely. 

I 
2.i.3 rrract on fruit attributes 

Application of N tartillzers in f?"uit tr11as have 

bgen found to a"ert a considerable influenct on fruit 9ite 
I 

,/ 

ancf other attributes, The increase in t'r.uit alza ea a 

t'e'eult o~ N applieation have been teportad by va·r.1:·01:,ts 

f 'esaatchars ( l'lowry, 1963; Kwong and f !aher, 19621 Brown a.nd 

,.iProebsting,1962.). Sharma (197-6-) alao observ.ad inareaae in 

fruit size in paeches by lncraaalng the rate or N aPPlication. 

Contrary to it, Schne:idar and l'lcClung(1957) and Ballinger 

et Ill. (\963) did not observe tha •t'f'act of N f'•rtilization 

on1 th11 fruit size in peaches. Shel"lla 11t al.i (197-9) raoort•d 
I 

that ~DP lioation of N,P 2o5 and K
2
o in the ratio of 450 !751 

. -1 
309 ~ tree tend to increase fruit aiza~ ~•i~ht and volu~• 

of t.he Sharbati ~each. Ritter (19~1) observed th&l grad•d 

lev~ls or p apolioations lncraased total aolubla aolids but 
I 

I 

r9ducad the rlavour in (lberla peaches. However, Nijjar 
,I I 

e)t al. ( 1972) and Sharma ( 1976) did not· observe •l"·t'1ct or N ,, 

f 
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apolication on TSS and titratabla acid contant·a in apricot 

and peaches. 

2.1. 4 Et·rect on t raa nutrient atatua 

Evidanoee era available to •uggast that the nutrient 

status or fruit treas is ·Cjlt'a•tly 1.nfluancad by tha praaancs 

or various nutrients in the a·o11 anq .N rartilizara play a 

yital role. Rit:tar (1965) obaarviilc;I an .1.ncraaaa in leaf N .and 

~n by tha additioh or auccasa1ve1Y larga aplli~ation of N 

fartilitars to Elberta peach. Application of N appearad to 

have increased the arfactiv·anaes or the tree• in ab8Qrb1ng 

end utilizing the available K and l'ln c ·.ompared with check 

t raea. 

A p oaitiva relationship betw.een tha tats of N 

fertilization and laaf N at..atuaJ and a nagativ·a bet1.1een 

N and leaf K status 1.1as observed by Sta11bridge et el. (1'9tr2.) 

in Di~igan peaches. Si~ilarly Stajkovaka et al.(1972) round 

a direct inct'aesa in leaf 'N,P and K contanta of p11ach treas 

with increased levels or .N,P and K fartilizara apolic:ation 

to t .he aoil. Leece (1976) rep orted t·hat application or 

N rart1l1za.ra to peach treas resulted in an incraased 

concentration o·f leaf N,fa,Cu,f'ln a.nd ~n \Jhila K,Ca,fllg and B 

dacreaaad. Gammon and Shoamakar(1964) reports~ that 

inc:rea@ing N rata in peach increased N and Ca content.a of 

laavea and dechlaaeQ, P and K. 
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No evidence 1• avail~bla to eu;9ast tha nutrient 

atatua or peach fruit. Howav,11·, S.ud (19~7) obaar1i1ad 

that N application through aoil and foliage in apricot 

orchard anhancac:I fruit N and ra while decraaailld Ca and 

Zn Mithaut altering P,K and Cu. 

2.1.s Effect on phyalco-chamical properties of ·soil 

Dt.1a to high ~ntansity cropping and axcaasiva use of 

f'artilizar9 it has b11co111a more icnpartant to a3aaaa the 

changes· in soil properties. Out of N fartill:z:~rs.amm1;.niu111 

sulphate ( Aquino at al.1976 and Sinha st al.1983) and 

am111oniu111 phosphate ('Aquino at al.1976) have baen obaervad 

to cause a drastic reduction in soil p~ as c~mparad to urea, 

whe·raas calcium nitrate and aodiu111 nitrate proved inef'facti\la. 

Bhatia ( 198 2) dem.onst rated that soil pH and el~ct rical 

conductivity of Santa Rosa plum oroha·rd dacraaaad uith the 

apolicatiQo of N and uara notJ.cad to be hi'ghar with increased 

soil tlapth. Siaillar reduction in soil pH •nd alect.rical 

cbnductivity in plum orchard h~ve bean raportad by Sadyal 

(1 9.80) and Khokhar(1994}. Sud (1987) raportild decraasa in 

soil pH ui t.h increeaed N fl1 rti lization, thou~h 1 ts lavel 1.1as 

hi9har in the deeper aoil sa9mants. However. Chande1(1985) 

did not find tha influence or depth on aoil pH in apricot. 

Organic carbon contents on the other hand, have baan 

reported to increase with iNCraasad N lavelEi(Badyal,1980; 

Bhatia, 198 2; Khokhar, 190 4) and d•c r•as.ad 1.1i th incya as ad 

soil depth. 
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2.11o6 Errect on nutrient status or ·ao.11 

Inrorrnation regarding the arrect of fertilizare. on 

nutrient availability p~rt1cularly in orchard abil is 

lacking. An increase in the available and total Nin. the 

aoil hes been reported uith application or N to the soil 

by Vitanova (1973) in plu111 orchard. Bhatia (1982).Khokhar 

(1984) and Bhan (1986) obaerved an increase in available 

N levels by lncreasinQ N dose~ ln plu~ orchard. Chandal 

(1905) ·rapart"JCJ increase in availabl.e N,K and decreass in 

P content or soil with tha increased lavals or ~ in apricot. 

Uhile Sud( 1987) rep ort~d that increased N rate inct'e·ased 

the level of available N,K and ~Q while ~xchangaabla Ca 

did f'lOt alter with enhanced N supply. The available nutrient 

statue decr•aa$d ~1th lncraasad soil d~pth. 

Tha decrease or soil K content by N haa been 

reported by C1:;1111111inga (1978) and. Kapl.<a et al.(1982). Ths 

+ decrease or soil K have raaultad from NH 4 replacing K on 

the B)(Changa comolax resulting in leaching of K. l'luthuel 

at al,(1979) and Bans~l at al.(1980) reported that thB 

increasing dos.es of N,P aAd their combination;; increas-.d 

the total N content in upper soil layer. But, evan lo1.1er 

daptha upto .one meter coulcl bring N anr1oh111ent by incrtiasing 

N lavala (Lacknava,1978). 

2.1.7 Erfa~t on soil nitrification 

-
Ammonium and nitrate N auailability 1~ the soil is 

con~lidered to be tf\a bast indax of deter.mining ;iioil fertil .ity 
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ea the plant abaorbe moat of their N in NH 4-N and No3-N 

f·orma (Tisdale and Nslson,1975). About 30-50 par cant 

incr&•l'fa in ~o3-N content was raportad by the aoplication 

of N ( San13tla111<a 1973). R1tichlova (1975) found greater 

rate of nitrification pfocaea compared to control whqn soil 

was apolied with 2 ppM of ammonium a~lphat~. Varlou~ •ourcaa 

of N stimulated the process of nitrification and had varied 

r•ts of nitrification and mina raliaatio,, of total N (Joshi 

at al. 1976). Bhan (1986) reported ma~imum N~ 4-N in plum 

-1 orchard soil .racaiving 75.0 'ii N. traa • 

2.1 ~a Ef fact on sdil mie -roflora 

rl!croorganisms living in the surface $Oil horizons 

play a vital role in the maintenance of soil fertility, and 

crop productivity. Collective infor111i}tion on soil 

mlcroorg!lnisms follo1.1ing change in the soil anviranment or 

soil traat111ent may have marked effact on fertility status 

of the soil. An acplicat1on jf organic ~anur-as and organic 

matter in th.a f'brm of compost or fYl'l or green manura to 

soil has been reported t;o ihcr~.asa the population of bacteria 

acti nomycet~s and fungi (Jha, 19'65; Gupta.' 967: Balasub r.amaniam 

at al. 1972). 

Accor<lJng to Bag ya raj and Rangaswami ( 1967), th.a 

microbial population and their activities ara directly 

influenced Dy the applic~tion of fertil~zars and organic 

111anuras. Application of l'flK fertilizers has bean obstiirvlild 
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to increase the number or a .oil bacteria and thai~ 

activities (Koshar et al. 197.6) and celll:Jlolytic bacteria 

and cellulose decomposing activity in the soil (Todorova, 

1972). Badva and Kanda (1977) reported that applic~tion 

or nitroc;panous rart1lizara upto 1J certain axtent incraassd 

azotobactor population and their atmospheric pitrogan 

fixing ability. An ini;rease in fungi population by incraa·sing 

N lavela has bean reported by Bhutani and Bhatia (1995) 

in plum orchard soil. Gupta at el.(1983) fou nd ttiat the use 

of ammonium !!IUlphate dacraesad the rat& of nitrification 

particularly by nitrobac.tor as a r~eult of dacra :;i aad pH 

by the fertilizer. Ho~ever, tha treatment of organic manure 

anhanced micTobial number and activitias. An increase in 

t he micror10,re particularly actinomycstas and fun.gi was 

oba~rvad by the application of H end K in plum orchard by 

Knokh·er .(1984) ano Bhan (1985). Sud (1987} repo.rted that 

N application sho1o1ed pronounced influence on th.a soil 

microbial activity. B•cteriel end fungal population ~~$ 

stimulated ..,ith ihcreaea N d~s~ upto 45 Oays and than 

~aclined gradually. ln case or actinomy~etas, th~ atimulatory 

1 nfluenca was obsarvad w1 th 400 g N and thli stimulat-:Jr .af.fiact 

lasted upto 15 days of N application. 

2.2 Uea~ management practicas 

P ractic,a or waad cont ·rol is almost as old as 

agrlcultura. Since earliest recorded -history, iaethods of 
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1.1eed cont Y.ol havil bean largely non-ch11111ical. All tt;ese 

mathoda such a• ploughing, hoeing, burning, hand pulling 

and m~lching aTa still in voqua. Singl~ ~aad control 

precticea are not enough for all cases. lt should ba a 

combination of cultural, inechanical, biologic·al anii 

chemical practices that aril aft>activa to improve the far111ara 

a ocio-ac-onomic raa~u.tca:S. 

2.2.1 Etfact on 1.1eed flora 

.Attempts ere often made to cont ·rol waed9 by 111ulching 

1.1ith straw, hay, manure, plastic film and rice hulis. 

Tre objective 1a complataly to exclude the liQht and thus 

Prevent all top 9r1:J1.1th~ Jayant (1984} ob·aer\i'ad a dacraa:H• 

in ·weed population by the uslil of hay mulching or mu lching 

plus ha I'bicida in plum orchard. Nayital at al. (19f!.6.) found 

that black polythene mulching in Santa Rosa plum orcharCI 

decreased Yaed population compated to control. Sll11rma 

(12!.S) aliso obtained a decrease in monocot and dicot 

weed population by the app licatiofl of mulchincJ or harbiciid.e 

alone or iJith combination t-raatmlilnts in epric;ot orchard·. 

Though a lar(Ja number of h&irl:Jicides hav~ batln 

etudied in stone fruit orchards but a 1arge number of 

research a re have racommendad the u·sa of t riazi nas or 

~ubatitutad ureas for obtaining an affective waad control 

(Trifonov,1962; ~ias at al. 196J; Nicolli et al.1973; f!!!.!.n, 

12.~2; Bhutarii .and Bhatia,1984). Daniell and Hardcas tlt:i(1 969} 

whilli workir1g on young peach tra.as with various herbiciao:is 
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-1 atatad that in 1'1na eandy loam soils a1mazina at 4 lb acra , 

paraQu•t at o.s lb aore~1 applied thrica and dichlobanll 

•1 et 3 and 6 lb acra .produced an excellent 1.1ead control. 

Dolby enc! Putna111 {1980) raportad g.ood co11trol or 1.1aads 

by the application of' oxyfluorl'en at 2.2 Kg h~-1 in peach 

and appla orchard. Oani11ll (1981) also found oxyfluo·rfen 

quite •l'fective in controlling weads in peaches. Wast at ~i. 

(1983) found that oxyflourfan plua glyphoaata provided 

en excellent short term br1l'ad apactrull'I control of aummar 

annual weeds ih $tone fruits. 

uaad population 1.1as aignificantl.y reduced by the application 

of diuron or atrazina. He furthar ob~arvad that diaron 

asaartad its superio·rity a.var atl'azina in controllin9 1.18ad 

population • Shafl!'a ( 1986) reported that at razins or di:uron 
..... . ~ 

at 6 and 6 -1 Kg ha · raapactivaly and oxyfluorfan at 0.2 and 

O. 3 Iii ha ... , reduced the monacot and dicot waad population 

1n peach orchard. 

2,2.2 Erract on nutrient removal by weeds 

Wead management pr:acticas i .mprave soil fertility 

directly by conaatving th~ nut riants and also supp rBs$1ng 

their uptake by weads. J~ant (19.64) reported rad1.fctlon 

in lossaa of macro and mi~ronutriant by waads due to 

applicatiori of harbicida and 111ulch1ng plus herbicide compared 

t ·o clean culti.vation, green manuring and intsrcrop.ping. 

A' judicious use of herbicides 1,s reported to minimise the 

ra111oval of nutrients by weeds (H,alliday.1975i l'lani 6t a~.19761 
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Pillai at al.~l~). The nutrient loes by 1.1eed waa also ---
found to ba lowe"rad fc.llowing the usa of het'b icidas 

mai11ly due to efficient weed control by B~ et al. (~2) 

and Bhatia ( 198 2) in plum orchard. Lil<awl.sa Shar111a ,___ ~ 

(196~) observed that all iavals of atra21na• diuron (4,5 --
and 6 Kg ha-1),0>1yflurofa.n (D.1 ,0.2 and 0.3 Kg ha-1) and 

higher doses of isoproturon ( S and 6 Kg ha-1 } reduced 

tha loss of both macro and ~icronutrient by 1.1aada. 

2. 2.3 Ef rect on gro1.1th and vigour 

Mulching has bean reported to induce better gre1.1th 

of treas than clean cultivation (Adamic, 1964; Moss,1969; 

fideghalli et al.1975). l'lulching 1.1ith leaves uas recommended 

by Krishnamur.thi (1959) as a EJ-tanCJard practice fo·r ·north 
......._ - -

India to tide over h19h temperature and rapid avapor~tion 

O•f soil moisture on account of high atmospheric temps ratu r.a 

and low humidity. Cocl<roft a.nd T1sdall(1914) obsi:Jrved tna 

beat tree gr.euth of paach unda.r stra1.1 mulch as ·incJicatao 

by trunk clrcumfara11·c.a and pruning weight. Ria·s -et al.(1963) 

shoYad that paacn an.d aople · traes grew 111ora uhan uaads 

uera controll.ed with si.mazine compared to black alkat.hena 

mulch or hoeing. Thay fu·rther found ttiat aimazine pl1:1s 

emit role increased the grouth and davaloprne·nt of the terminal 

branches in peach and apple treas as compared to unwaacl'ac;I 

control. DanielJ end Hatdca~tla (1969). ha~a alao· found that 

pa"Ch traea grsw as QOOd as 01" better ttian hafi'OW9d CQ11.trol, 

when waeda wets cont toll&d with herbicide~. 
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In South Central Victoria (Australia) "1hera 

summers are dry, Baxtar(1970) observed highar gro1o1th and 

yield und•r at r~w rnulch in peach comp a red to harbicidas 

and sod culture. Chib.a et al.(1915) while co~«iring_ tha 
........- -

four eoil 111an.aQ.ament ayatacns obse r·vacl that at raw mulch 

and clean cultivation had the bas.t gror.ith in p .eachas as 

comp a rad ta grass o·r Wli&d sward. Blaclt ·alkathena mulch 

r11eultad in increa.aed trunk circ.umfarenca, 11ho.ot growth 

ano number of bearing branches in paar and peach compared 

to clean cultivation{ BaCOf\,1974; Rat)ovic,1976; R~hovic; 

Pat rovic, 1977), 

Jai~nt(1984) rapo.rt1ad th~t gro1.1th in terms of 

pa·r cant .increase in trunk girth, shoo.t length uas hl9h1;1st 

1.11.th herbicide t r-eatment followed by 111ulchin9 plus harbicidru 

in plum orchard. Sharma ~5) also recorded highest increase 

in trunk girth, extension shoot 9ro~h with mulchlnr;i plus 

simazJ, ne plus glyphosate t rsatmant followed by mulching 

plus glyphosate, mul chinQ alone and ~ulching p·lus simazina. 

The overall weed free· ayatem managa<l by herbicides 

allows mor9 ~xtansion root development ~1th a better 

utilization of top sail 111oist1Jr11 and' availabl~ nut rlants, 

rea.ulti ng into fast a r clevelop111e nt of thli t raia(Robinson, 1974). 

·~ lot of work carried out in u.K. (Atkinson at al. 1982) 

led to .the eonclusi on t .hat ova.rall ha rbicida ayst ems p roCilucad. 

beat tree gro1.1th aa compared to clean tultiv·ation arid grass· 

SI.lard, (ff'sOt Of Wlled'icidas in increasin9 tr~·a qtowth 

has haen 1attrlbuted to increase in N absorption or it~,. 
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metabolism. Various other rasaarcha rs have also reported 

pronoun·cad artact Of herbicidel O.n ·QfO"'th and vigpur 

of st o nfil rrui, t t raea (Goran and l'\onselias, 1966; Stott, 1969; 

Lord and Vlach,1972). The gro\.llh or peach aaadlinga and 

peach tree~ hava ba~n raportad to incraas• by 9ryzaliai, 

simazina and paraquat liarbicia.al t r.aatm"'nt!i(Curt.is, 1974; 

Koffmann and' Koldar, 1975; Arnold and A·ldrich,19BOJ Younq, 

1980). Shat'ftla (1985) reporled tbat among a"ll tha harbicidaa 

ua·ed only diuron at 5 ~ ha- 1 1o1es found to cau&e an increase 

in trunk girth or peach trees. H.owaver, many reports did not 

eho:w any diffarence in 11ro1.1th or peach treas by application 

of diuran, simazina, oryzalina and paraquat ( Chiusoli, 1971 s 

Rom et al.1978; Young and Welker,1981). 

2.2.4 ~ffect on yiald 

A significa.nt increase in fruit yield has bean 

reported by polythene mulching in pa~ch orchard(Chedha et al. 

1~66JRahov1c and Patrovic,1977). Black polythene mulch 

i:>l~cad around trick le 1 rriga~ed apple, peach and ore~tjlil 

t raes 1 net.eased t't"ia· yield by 16 1 10 and 36 par ceht 

filsp.act ivaly( Bacon, 1974). S"tudies concluctacl by fideghalli 

et al.(1975) revealed that straw mulching in rows and 

ch•lll'ical weed control between rows rasultad iri highe·st 

yield as compared to cultivation in Red Hav~n peachaa. 

A11 incre·asa in yield in atone f_ruita h·ava baan 

reported roll awing tha application of he rbicida·a euch es 
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brO!ll•Oil, aimaz.ina, tarbacit, monlin·uron and diuron 

singly or i ·n combination u!th othe·r h.et"bit::ldes ( Vul&1va 

and Vulev, i 9801 BtiUtl;(ll et_...!L 1W; Khokh'ar, 1.,2§4; Bban, 

1986). J11yant (19B·4) recorded high&ist yield with 
~ - -

h9rbicida treat~ent follo~ed by mulching plus herbicide 

in plum orchard, Ho1.111ver, Dhuri_a at al.(1!16), fryer et al. 

(1979) and Sh.at.la (1~2)' did not tind any influancli on 

yiald o.f plum W·ith the applicatioA or iiarbicides, On the 

other hand, Gautam (190.o) obtained oecraasa in yield or 
"" -

Santa flo$~ plum tallowing the long term use or herbicides. 

2.2.s Erfect on fruit attributes 

According to Werner (1978), pennanent gt'aas cover 

decreaeed tha level of fruit acids but increase the 

p9rcent age of total soiubla solids. Black polythene mulcti 

improv.ad the frul't quality in reapf:lct of uniform fruits, 

mat urity, si:za and colour of three pear end t1o10 peach 

cultival!'e compared to cl·aan cultivated contro.l(Rahovic 

and Pat rovic, 1977) .. 

Ja.yant (~4) reoortad that herbicides and mul:ching 

plus ha rbicicta i ncreasa.d fruit 1.1ai ght, volume, ltt ngth and 

dia111etar of' Sant a Roa a plum. ~b.» r1J1e ( 198 5) ob·sa rved that 

fruit weight, length, total soluble $ol1ds, titratable 

acidity, ra'ducing, non-r,educing a .nd tot al sugars we-re 

increased by ~he uaa of mulch material and herbiciaas as 

con1pared to unweade~ contro.l in apricot. ~it~l at al. 

(19£1.6) reported that various mulches improved fruit quality 
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of' plum cv. Santa Rosa compared to unw•adlild control. 

HtJrbicides are kno1..n to liava v9ryin9 affect on 

l'ruit quality. Belyaeva and Zavarzin(196B) round an incra·asa 

in ~it~min C content and mo~o-aaccharide levels of peach 

fruits by haroicida traatm&111ts, particularly monuron. 

Sharma(1986) raportlid that application of dift,farant h1trbicidaa 

increased fruit weight, volume, size• reducing sugars and 

8 scoi-b1c acid contents of July Elberta peachaa. Ha also 

riJPOl'tllld that nutri11nt st.atus Of peach rruit ware not 

.af F11tctad by at razina, diu.ron,isOp roturQn and oxyf'luorfan 

whan applied at no~mal field rataa. 

2. 2.6 E:f'fact on. leaf nutrient status 

Leaf nutrient status of fruit trees le infludncad 

considerably by tha soil m.enegament practices· and nutrition. 

Rias· et el. (1963) reported that regardlsaa of' N level, t he 

simazin• incraaaad. the N i=ont1int qf 'peach tr:ew.s. Lord and 

Vlach(1972) found that hay 111ulchad peach trees had highiilr 

leaf K and louar ~g th~n tha herbicide and clean c u Jtiv ation 

treatments. Paach orchard periodically cla~rad off weeds with 

p sraQuat 1 ncraaaed the N cont ant in ona-yaar-old $hoots 

(C~iueoli,1971). In paachea. fldlilghalli at al.(1975) ~lso 

observed ths best nutrient status df laav&s espi:rcially for 

P and K under •trau mulc~ing .and che~ical weed contra! plot~ as 

compared t .o cl.eeh cultivatiqn and mulch plus cwltivat1on. Sh~rina 
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(1906·) report•d that l11ar N or July Elberta P.eacti 

increased by atrazine, diuron while oxyfluorfan proved 

comparatively ineffective. He turthar observed .taductio·n 

i.n level er P by et razi na, ·<Huron, is:op rotu·ron application. 

Lear K,Ce and MQ 1.1•9 increased by ell harbicidas. Repeated 

annual applic,ation of aimazina or tarba·cil in plum orchard 

improved leaf' N, P, K, Ca, fa, Mn but l'!g and Zn r•unained 

unaffected {Bhatia,1982). Khokhar(1904) recorded en ---- __..._ ------ -
inct~asa in the leaf N,K,Ca and Mg by tha uaa of alrazina 

and diuron in plum ol:'chard. Jayilnt ('\984} recorded higtrast 

N content un.der hsrbicida, ho.waver, mulching plus herbicide 

raa•Jltad in tha hi9h•st P and K whareaa Ca and MQ 1.1era not 

infiuanced by sail management practices. Cu and Zn were 

reported "1axi~um wit'1 he'iroicida ~nd mulching plus herbicide 

t raetnutnt. 

7. 2. 7 E:f fact on ph:isioo-chemicel p rope rtia·s af soil 

Th• management practices effect ph ysico-chemical 

p rope rt.ies or soil, directly or ind! r11ctly, which effect 

tha tree productivity and fruit quality. The decrea.sa in 

soil pH by th Et app lie.at ion of vari'ous na rbicidac11 Mava bean 

reported by various workars(Atkinson and \Jhite,1976; 

Haynes, 1980 and 1981 : Johnson and Johnson 1992; Bhat!_a, 

1W; Bhan 1 1986). Jayant (1984) also obaarv.ad that - _.....,...._ 
herbicides with or without mulch recorded reduction in pH 

in plum orchard soil. Ho1.1avar, these fin~inga did no.t 

hav• tha aupport of Castro(1964). Naarpass(196S), Rao !_!ld 
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Bhut•ni (1~7J) and Khokbar (1~). who did h.ot dba• C've any 

mea.eurabla chanQ• in pH .or orch.<ird aoil due tp epplicatlon 

or hiu:bicidss. 

Khokh11r (1964) and Jaya.ot (1964) recorded an 

incra•ase in or.genie carbon e.nd electrical conductivity of 

pluQI orchard .soil by the apolication or herbicidee. Siml.lar 

increase hes been reoorted by Sharma(1985) in apricot 

orchard soil. Contrary ta it ~alabrov (1974), Rao and 

Bhutani (1977) anti Shan (19,BO) did not observe any changa ,.-

in ·elsc.trlcal conouctivity a~Q o·r<Janic C·arbon content or 
orchard soll by the applicatiori a·r her~icides and postulated 

that chan9aa in auch soil properti~s can b~ a~pact•d only 

after many years of herbicidal application. 

2.2.8 Effect on nutrient status or soil 

Uead manaoement practices i~prova the nutrient 

stat.us of ·soils "'h·ic.h ultimately in.fluanca tree .gro1.1th a11d 

productivity. Available N or soil was increas.ed by gr1Htn 

manure mulch in plum (Jayant,1984) and mulching plus si~~zln~ 

plus glyphosate in apricot (Sharma,1985). Jayant (1904) 

rap.orted highest cont.ant of 'P,Ca and Mg with· mulch plus 

her.bicidas. Sharina(19BS) recorded highest P and I( 1.1ith 

mulching plus si~arine anQ mulching plus glyphosate, 

reap~ctivaly. Likewise an increase in P and K content ot 

soil by a.tral.i mulch l.iaS recorded· by Wander and Gourlay(19JB) 

and Wlodak and Ulodak (1955). 
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(1976) and Stanch~va (1977) did not observe any adverse arrect 
,..---

on em.monificat1on and nitrification following ~ha application 

of he rbicid1u. Kollanikov and Sido:rov ( 1978) rape rted that 

continuo~s use of herblci~aa increase tha N0
3
-N in the soil 

by controlling the ~eed population but aimazina at 10 ppm 

inhibited the nitrification Cl!' soil. Tha incraase in NH 4-N 

and No
3
-N by tha spolication of diuron has also basn 

reported by Khokhar (1984) and Bha-n (1·986) in plum orcha-rd. 

2.2.10 Effect on soil microfiora 

Soil mlcroflora Q&narally control th~ ~ecompostlon 

and mineralisation processes in the soil. Tha destruction 

of beneficial ~icroflora or shit in tha balanca of thair 

population due to weed management practices in,ay show mar-k.:td 

at'flilct on tha _soil fertility. Baklivanov and Ka ramidarskc. 

( 1965) rep or,tad that mulching alona increase the total 

population of microorga.nisms as conipa;t"eil to clean cultivation 

plus NP,K. Ha·cikjan (1968) _recorded maximuip numbers of 

microo·r·ganisms in the rhizosph9r·e or claver used a·s a gri;:t1H1 

m·anura ooinparad with clean cultivation and sw.ard. The 

imp rov•ement ln mic rabiological ragi111a of soil 'has ~lso b_a"Qn 

noticed by F'isenko (~969) in clean cultivation t'ollo1.1ed by 

autuma ~~wing of pea-barley mixtura uith respect to clean 

cultivation and permanent g-raaa. Stevenson a.nd Chase(1957) 

reported that population of bacteria, fungus and actinomycatas 

was not effected by mulch in pEtacl;i orcha.rd. Jeyant (1984) 

~~ported that in plu~ orchard s~il actinomycatas population 

increRsad with inter-cropping and decreased with hert:icioa ano 

mulching p.lus ha rbicide. 
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Sharma (1986) round that r~ngi stimulated by atrez1na 

and aupprassad by diuron and oxyfluorfen but remained 

unaffected by :Lsoproturon. Act.inomyoetea reduced by high 

doses of at~azina and oxyflurofen • ~ashtakov et al.(1962) 

hava observed in vitro end in vivo studie::; that growth of - - -----
f .un.gi ,bacterla, act1 nomyceta:s ·and niJ. rogan fixing f raa 

living organis111s wa:s enhanced Yitti the application of 

moderate dosaa of 2,4-0, atrazina and aimazine. Akopyan 

and Karapetyan (1979) and (mtsev at al. (1982) observed that 

mieroflora activities in soil ware stimulated with the 

application of S-triazines, Rao and Bhutan! {1977) obS'arved 

en ~ncraaS'e in microbial population by the application 

of simazine, atrazine, diuron, bromocil ano tsrbacil at 

normal field ratcas. 

stimulation in bacterial population due to· application of 

simazina and tarbacil in plulli OTChard soil. They further 

o~served that ·ap"llic:ation of herbicides caused inhibitQry 

affect on actin6mycetas population, houevar, no effect 

on fungal population was racuI'Oad. 
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~ATERlALS ANC ~ElHOOS 

The pra9ent investigations ~•re conducted at 

exp•ri111antal orchard of' ttla Oapertment of Poinology and 

fruit Tachnol'agy, IHmachel Pradaah Krishi \liahva Vidyaluya, 

PalamouT during 1985 and 19a6. The experimental orchard 

ig situated ~t 1250 m a h ova mean ~ea level. The soil und~r 

the expatimant had the following physico-chamlc;al 

characteristic (Tabla J.1}, 

Table 3.1: PhycSicCi,..chamical analy31s or soil of th.a 
experimental orchard 

Particular$ OeQth~cm} 
0-15 15-30 30-60 

Clay(%) 20. 4 24.8 39.6 

Silt(%) s2.a. 50.6 39.6 

Sand(%) 21. 5 24.'3 20. 2 

texture Loam Lo.am Clay 

p1i(1:2) 4,8 s.o 5.2 

Organic cilrbon(%') 1.2 1 .o a.a 
Available N(ppm) 70 60 40 

Available P(ppm) 6.5 6.0 s.o 
Available K(ppm) 115 100 75 

loam 

The tib.!lervations presented in Table 3.1 indicate 

that the texture of the soil 1.1as loam at surfac~ and clay 

loam at the sub-surface level, The available K and org&nic 

car+J.on contents were rnadium,howsvar, ~ and p· w~ra low in 
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range. Tha eoil uas acidic in reaction. 

Six-y&ar-old Shan~a-Punjab peach trees, raised 

on wild peach and spaced at 5 x 5 m ware selected for th~ 

present &t.udy. Tha axparimant ~as laid out in split plot 

dasiQn during the first yaek of february, 19BS with 3 levels 

-1( ) of Nat 0,200 and 400 9 tree N0 ,N1and N2 and six yeeo 

management practices-.Hc ~aading(M0 ), atrazina at 4 ~ ha- 1 

(M1), oxyfluorfen at 0.3 Kg ha- 1 (~ 2), diuron at 4 ~ ha- 1{M3 ), 

10 cm thick grass mulch (M4) and polythene mulch(M5). 

The levels or N comprised the main plot and the herbicide 

management syst~m as subplot treatments. 

In all tharQ ~are eighteen single tras traatmants 

replicated quadrately. The N ~as applied in the form of 

calcium ammonium nitrata in two split doses, fir5t half of 

N alongwith basal dose of P2o5 and K20(2so and 600 g tr~s 1 , 

raspactively) wara applied in the sec~nd ~aak of february 

and tha second half of N was added in the s~cond waak 

of April. 

The herbicides ware applied an~ually as direct 

spray in th~ basin of i.s m radius around the traa as pre-

smargance to weeds in the second waak of April. Under grass 

mulch 10 cm t~ick dry grasa and black polythan~ of 14 mm 

thickness were spread uniformly in tha basins immadiataly after 

the application of first dose of fertilizer.Th~ experimental 

trea ware given uniform cultural operations such as 

pruning, irrigation, spray of insdcticidas and rungicida~. 
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The atudi•s conducted and p rocaduras tollo1o1ed are de.tailed 

b13lo&.1: 

:s.1.1 ·Studlas on weeds -
3.1.1 P~a-dominant weed flora 

P re-d.aminant fiora l.n the e .>eperimental .orchard ua;s 

identified and grouped into monocot an~ dlcot, prior to 

herbicidal aprayai 

3.1.2 Ua~d population 

Be.fora th.e emergence of ""aeda, a rspr.-siint·ativlil a .r.-a 

of 1 x 1 m was marked at t ·1.10 location.a randomly in thd 

tree basin. The da'ta on monocot and dico"; 1.1eeda utiirs 

racGrded ~0,60,90and 120 days aftttt applicatio·n of n<Jcbii.;ldes 

and the population I.las axprassed p&r square 111e·tar.(111-"2}. Th,;, 

·data &.1E1re analysed using J .n+1 transformation. 

3,1,3 Dry weight of ue~ds 

After 120 days of herbicidal treatment, IJtJ •!d sample.;1 

1:.1era collected randomly throYing a ona equare mater .frama 

in the t re~ basin., \JEJad~ anclose.d in thi:l f r~ms ue re up rootlld, 

a uash ad a.nd dried 1 n ova n at 60 C r or 48 hours. Th·a d a ta on 

ury 1.1eight or waeda were comp"'tad as tg'l'll-1.and analys•ad 

using j n+ 1 t ran!:!fOrmatian. 

3. 2 f)lutrient t'l:imo.val by w1u1ds 

3. 2. 1 Collecti·on of uaad san!plas 

Tha 1.iaad sampl$s(uhola olant) collactad 120 o~ys 
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after traat'ma·nt i.iars waehad thoroughly ulth tap water to 

remove any adhering soil par·tt,clas and e·ubsaquan.t cl,aan:ing, 

drying, grinding and st~r!ng of ~a~plas waT~ ~arriad .out 

accord inljj to the in.et hod sugqasted by Chapman ( 1964). 

3.2.2 Olge~tion of waed sam~laa 

l.lell 9 round aa·mp las or knoi.in weight 1.11ira digii:lted 

Fox: N estltilation uei ng concantrata H
2

So
4 

and digs3tion 

catalyst as described by Jackeop(1967). Separate. digestion 

of plan.t inatarial for other nutrient !iil&manta was dona in 

diecid ~ixtur~{A.R. grada cbncantrata HNo3 a~d HClo 4 in th• 

ratio of 4:1) taking all relevant precautions a·s suggested 

by P1per(1966). 

3.2,3 Nutrient estimation 

Total N was- estimated on Technican autoanalyzar 

eye.tam II. Total P was determinad by ~anadomolybdo 

phosphor.ic yellow col·our method { Ja'ckson, 1967}, whttreaa 

total K,Ca.,l"lg were estimated on Perl<in Elmer atomic absorption 

spectrophotometer modal !2380. 

The nut rlenta ramova<J b'Y w&1ad~ wit re computed on 

h -1 dry uaig t basis and "><P resaed es Kg ha • 

3.3 ·Trea productivit)' 

J.J.,1 Trunk girth 

The trunk girth 1.1aa taeasured 15 cm ab ova ·th·a union, 

in the l~st ~eek of November 19~5 and 1986 and ~~praas~a in cm. 
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3.3 .• 2 Annu~l shoot extension 

Tan ah oots per e >Cps rlllsnt al t re 11 w& re aalact ~d 

all over the periphary of ·the 'tr's& before the start of 

growth and their extension gl'Q1.1th was mlilasuriilJ in January 

during botb years. 

The crop lp'ad rl;imoved fr.om the traa durin~ 

haivesting tea"3?·n of' 1·985 and 19.86 1.1are recorded and U-1& 

results ware • ·xp reasod ae yiiild in lilJ trae- 1 • 

3.4 Physico-chemical a naly•ie of fruits 

To dete nnine the ef ·f'ect of various t 'Netments on 

fruit quality and min~ral composition~ 2 ~ represent~tive 

sample' weTe collactad at harvlist maturity a.nd sub'jscted 

to thil ·follo1.1ing physico-ohe!l)lical anal yea~. 

3.4.1 f'rui.t weight 

Tne w.a ·ight of twenty fruits t.iae taken on lilt>ct ronio 

top pan b.alance and the results were expressed as utiight 

-1 1 n g f· ru 1 t • 

fTuit ~iz~ of ten rzuita Y9f8 calcul.tad by 

multlp lying the av'erags rruit langth and bread th end 

axpras~ed ~9 r~uit size in cm. 
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3.4.3 rruit firmness 

The firmnaae or rive fruit.~ was me~aurad 1.1ith the 

help or El"fegi FT o.ii pe·natromat•r {Plunger .diameter 7 mm), 

on both the cheeks of iqdividu~L fruit~ and tha ceadin9$ 

recorded 1.1ara averaged and expressed a~ kQ. 

l,4.4 Tot~l soluble aolids(TS~ ) 

The TSS ware recorded with Erma hand refractometer 

(0-32°Brix) and calibrated at 20°c (A.O.A.C. 1975). Readin9s 

recorded tor each sample ware ·ave rag1Jd and lilxp raaeed as 

per cent of f'rash weight or juice. 

3.4.5 Titiratabla acidity 

25 g of rrui t pulp was th·a roughly mi xad uith 

di5til lad w.a·tar in a waring blander, the volume 1Jas madw 

to 250 ml. Th·a ,cilution was filtered th rough IJhatman ~o.1 

filter paper. 25 ml of this solutiqn wae titratod againdt 

N/1'0 NaOH using phenolphthalein as indicatcu:r. The totE:tl 

tltrata.bla acidity was calculated in terms of mali .c acid 

on the basis or 1 ml N/10 NaJH equivalent tc a.0067 g 

anhydrous malic acid. The results were axpraaaad as par cant 

tit rat ab la acid on pulp 1.1aight basis. 

To the r!imaining filtered stock eolution(frorn J.1r.s.) 

10 ml or S•turatad lead acatata waa added and volume m~dfil 

to 250 111 1 then aolution wea filtered into l"la&k cfontai riing 

} 
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P oteaeium oxalat11 and the filtrate 1o,1as again flltiJ red. 

100· ml of thie dvleadad and clar1 ried solution was hyO rolyaeel 

b.y adding, 3 ml of concentrated HCl and lea\ling it ovli rn.lo:Jht. 

lha excess of HCl was nautralia11d by 10 par c~nt NaOH 

solution. l~e total augara ware ~ati~atad by ti~rating th~ 

boiling mixtutlii containin9 5 nil each of Fehling A and B 

solution against the hydrolysed aliquot(A.0.A.C.~975) and 

results uJtra expressed ,a p .sr carit on pulp \iil&ight Qas11. 

3. 4 .• 7 Reducing auga re 

Boilin9 mlxtura or 5 ml each or Fahiing A and B 

solut.ion ware titrated against the remaining unhydrolys ad,. 

oaleadad and clarified pulp solution. The rasults 1.1arlll 

tJ><P r1uaecl es par cant O'n pulp 1o1ai9ht basis. 

J.5 Leaf analysie 

Leaf sainplas 1.1ara c!llla~tad f'ro111 liliddle of the 

terminal shoot on the pe riphe·ry of the· t raea as . .racommenellild 

by Kano1.1arthy (1964) ouring thlil lllilCond' LJeek or July, .1985 and 

1986. Clean'ing, drying , Qrlding and storing of tha - ~ample~ 

were carried out according to the procedure laid d.01.1n by 

Chapman (1964). 

J.5.1 Laar nutrient estimation 

The procedure followed for dlgastiori or l~e1r ~a111pltie 

and estimation of macronutrlents \.lafa the same ais da:Scriblitd 

sarliar t'or 1.1.eed analysi• under 3.2.2 and 3.2.3 .. lo'tal fe,f"ln, 
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Cu,and Zn contants wara astimated on Perkin Elmer atom'ic 

abs cP'"-t 1 on spect roph at· om eta .. •t" • modal, 2380. 

~ .6 f r JJ it nutrients 

The fruits ware u~hs~d with di$tllled water and 

out into "Piecea. S g f'ruit pulp 1o1as taken for estimation of 

nutrient~. The procedure followed ror digestion and 

aatimation ot total N,P,K, Ca,l'lg,Fa,l'ln,?n and Cu weox·e the 

aa111a as discuss-ad earlier f'or uaad and l&al' Autrient aAaly:Jis. 

-1 Th·e results 1.1e re eitp raaaed as mg 1.0.0 g on Pl!lp weight ba~is. 

3.7 Soil analysis 

3.7.1 Collection a!l9 greparetion or soil samoles 

·Soil samples tap res·enting 0-15, 15-30 and 30-.60 em 

depth 1o1·are collected fx-om faur eitss of each axpe,:-i.mahtal 

plat 1o1ith the help of 1.5 cm screw auger during September 

1985 and 1906. The samples ware dried in shaoe, . ground, 

passed through 2 mm plastic sieve and stored in cloth b.ag:s. 

The rollo1Jing determinations wara carried out. 

3,7.2 Soil pH 

The pH uas date rminad in 1 :2 ac;ili. wat.ar "Suspan~ion 

using Eltop digital pH lllE~tar. 

3.7.J Electrical cond 1~.ctivlty 

The electrical conductivity in the ;em~ soil ~Jtar 

auap11nsion 1.1as _.aaeured by aystronics CQndu~tivity RltSt~r ar:d 

I 
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J.7.4 Organic carbon 

tltganic carbon uas d1i1t.a1"1T1ined by Ualklay and Black 

rapid titrat~on met~od as dascribad by P1per(19~6). 

3,7.S Av.aileble nit.rag.en 

Th~ availabla N was esti~atad by alkali~e pot~asium 
permanganate method of Subhiah and Aaija (1956). 

3,7.6 Available phosphorus 

The ~vailable P was axtra~ted with o.s ~ NaHCo3 
adjusted at B.S pH and estimat~d by the 11u1·thod: of Olsen 

•i;rt &l. (1954) .• 

3. 7. 7 Exchan·geable p-otasaium, c .alcium and magn~aium 

The axchangaabla .K,Ca and l"lg were e.xtt'cactu.d with 

1 N ammonium acstat~ and then estimated· on Parkin Elmer 

atomic absorption spactrophotomatar modal 2380. 

3.7,8 S~il nitrification 

s i;i air dried soil wa~ ahaKen witti 50 ml 1 N ~a2so4 
containing4s.o mg nil-.1 phanylmsrcuric :ecetate(Pl'IA) 8r.>lution 

ror 3a minutes and filtered t~rough ~hatman No.1. T~a 

NH
4
-N an:d No3-N at different inter:vp,ls wer~ alSti.mated ... s 

per method or Arthur and Sunderman (1977), 

I 
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3.7.9 Soil microbial stu~ies 

Six ranflom samples 1.1ere drawn rram 0-15 cm depth 

from the drip area of aaQh trea at intervals or 1 1 30.60, 

90 and , 20 days or herbicide app lication during th& year 

i98'5 and 1986. The samples ue·r ·a pooled, milt.ad thoroughly 

and sub aamolad. The co111poait.a e ampl!le ware oir dried, 

3Creened (20 m~sh) and aftalysed ror mi~robial popal~tlon. 

Counts on bacteria, actinomycetas anfl fungi 1.1ar~ made by 

dilution plate technique emploiing soil ~xtract ~~ar 

m,edium, l<a.n !<night agar medium and l'lart in •s rose bengal agar 

mad}um, respectively, aa auggastQd by Rangaswa~y(T966). 

3.8 Statistical an ~l y~is 

The data g&1ne r-ated from present 1nvastigationll 

were aubjti·cted. to atati~ti.cal analysis in accordance with 

the procedure outlin~d by Chandal (1965). For statistical 

analysis aplit plot d.esign was rollo1.1ad coneidarin~ N levels 

as main tr.eatmants and w&1ed management p ractiaes as aub 

treatments. Levels of significance used ror 'f' and •t' 
were co1'Jpared at p a 0.05~ 

The method described by C~ulden (1952) was us ed 

to calculate correlation co&1ff1cient be.t1.1aan laaf N v/s 

growth, fr-uit attributes end nutdant s .tatus of' leaf. The 

similar procedure wa~ rol lou.a.d for available N v/s growth, 

yield, qua:ity and nutrient regime or soil. 

I 
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EXP ER lr,IE NT AL RESULTS 

Tha 11xperi111ental ra•ult.a obtained rrom th& 

present studies are presented as follows: 

4.1 Ue9d atudiaa 

4.1.1 .§_urvey of used flora 

A survey of waeaa in the experimental orchard 

uaa carriod out 1.1ith a viau to J:dal"itify the pftH'iominant 

ueed flora growing in the orchard and hav~ bQen li~tdd 

in Table 4. 1 

Table 4. 1 :P -r-ado1111nant weed species in peach orchal'd 

Botanical name , 
A • l\'lon f)eo t 

Aqropyron rapens 

Cyn~don dactylon 

Cyperus rotundus 

D 191:ta ria !Jg·nguinali.S 

Ectii noi:::hlo;:i spp. 

Imperata cylindrica 
Sachharum spontaneum 

Si..:t..1t:1a glauca 

Sorghum halepanse 

B .Di cot 
Agarpt.·~~ conyzolde9 
Coronopus didymus 

Chanapodium album 

Convolulus arvansi s 

Euph orbi.l!I h ir.ta 

Ep i 1 ot:Ji um sp.p, 

Ip om.oe·a spp. 

family 
2 

Graminasa 

~ram;inBa!ll 

Gype ta ca a 

GI"aminsaa 

Grsminaaa 

Graminea;a 

Graminaae 

Graminaa.e 

Gramina;Ja 

English / Oommen n~~a 
J 

auac.k g rass 

Bur111uda9rass, Doob 

Nutgrass, Oil a 

Crab g ra s-s, 

Bat"nyaacl 

Thatch 
Sachharum 

l akri Ghaa 

Yellow foxt4il, Banaro 

Compoaitaae Billgoat 1.1eed, Mahakana 
Cruciferaae Gandwini 

Chenopediaceaa Dowlamb bal. 8athu 
Cbnvolvulaceae Field,bind Y~~d,Hirankhuri 

Eupho rbiaceae Pod sprugo, Barlouhi 

Pap±lionacsae fine weed, · -
Convolv~laceaa Morning glory, Ivy la~f 

r 

!. 
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Medicago app 
Rs.n un cul 1:t11 mu ri cat us 

·Solanum n1g•um 

Sonchus arvi1 n91e 

35 

2 

Papilionecaae Alfalfa, l"l'aina 
Ranunculacaae Jaldh~r 

Solaneceu1 
Collq:J gal ta aa 

Black n19ht shada, Makoh 

Milk wead, Oaudhi 

Tha major 1.1aed population tanei~ted of lmperata 

cylindrica, Cynod:on dactylon, Cyperµa rot u ndue, Sachharum 

apontaneum., Sorghum h al apansa, Agerat1,1n1 canyzoldwa,Chenopodi..im 

album, [uphorbia hirta and Solanum niqrum end repra~ented 

about ao per cant of t .ha wead f'lot'a. 

4,1.2 Waad population 

Obt1ervetiona on numbsr of w!lade(ra- 2 ) riicorded 30, 

6:0, 90 and 120 days of herbicidal traat.a11rnta ara prasentad 

in Table 4. 2 and 4.3. 

In g~nerel,. all levels or ~ increased mono.cot 1o1aed 

p .opulat.lon irraspactiva or 1.1ea'd i:nanagement practices. tr.a 

1~8ti monocot ~ead population wes not significantly influenced 

by N on first sampling data. Obaaiivatlons recorded 60 

aays after herbicidal application rauaal that amon9 varipus 

N doses. a higher welild count was recard~d ·1.1ith 4.00 g· N. 

At 90 day~ of ~p~lication 200 g N though at par with 

400 o N $Xhibited significantly high~r waad count than tha 

control(.N
0
). At 120 days of' anplicat ion, the di1'farenca~ 
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Tabla 4.2 : £ffect of nitro'gen and uaeg management practic13s on mon.ocot 1.1ead population{m-2 ) 

Treat111ent Days after application 

19es 
_____ 30 _60- --- - ~-90 --___-:_120 

~itrogan(g trea-1) ('\J) 8.B 9.B 10.2 12.4 
0 (06.0) (96.2) (103.2) 654.B) 

200 ( N,) 9.8 10.0 10.6 12.6 
(96.o) (100.0) (1oa.s)(1ss.4) 

400 (N2) 10,8 10.B t0.6 12,,8 
(102.4) (110.A) (11:3.2)(167.6 

LSD(D.Q5) NS 0.3 _ O. 2 NS 

Used manag,eme nt P. r.actlc.es 

Unweeded control (1'1
0

) 

Atrazina {~1 ) 

Oxyfluorfen 

D i.uron 

Gress ri:ul ch 

Polythene mulch 

(1'12) 

(1113) 

(f'I ... ) 

(1'15) 

11.4 
(135.6) 

9.B 
(102.B) 

9.2 
(8 4.8) 

11.a 12.2 14.6 
(143.2) (147.6) (213.2) 

10.a 11.2 13.4 
( 1 13. 2) ( 1 i2. B) ( 17 7. 2} 

9,8 
(89.6) 

9.8 12.2 
( 90 • B ) ( '\ 40 • 4) 

9.0 9. 4 9.6 1 z.o 
(83.6) . (99·.2) (102.4)(146.4) 

9.6 10.4 10.B 13•0 
(92.B) (106. 0) { 112. 0) (r68.0) 

B. 4 9.0 9.2 10.6 
(7C'.B) (77.6) (82.B). (112.e) 

i. St.: ~3°. Cl 5 ) - --·--· ~;7, - 0.6 -u.s - o.s 

1986 
30 60 90 
6.6 6.B 7.2 

(44.B} (46.S) (54.0) 

, 20' 

, 4.0 
(201 .6) 

7. 2 7 .• 4 7. 9 , 4. 6 
(54.0) (57.6) (62.0) (214.B) 

·1.a r.a a.2 is.a 
(62.D) (E2.B) (67.Z) (220.0) 

o.s 0.2 0.4 

11.2 10.8 12.D 
(1-22.e) (1 .. 16.e){12e.o) 

a.a s.2 s.2 
(62.0) (6.5 . 2) (64 .. 0) 

0.4 

16.B 
( 28,. 2) 

14.6 
(218. ,4) 

6.8 7.0 7,6 13.B 
( 43 • 2) ( 46 • a ) ( 54. 4) (, a·a • s) 

5.6 s.e s.e 13'.re 
(2s .• e) (l2.a) (31.2) (1ei.e) 

6.2 6.4 7.0 14.0 
(32.B) (42.8) (4E.4) (212.4) 

S.4 5.4 S.6 13.6 
(27.6) (2.El.8) {29.~) (186.0) 

u.6 ...... o.7 - 0.4 1.:z 
~;:-r-;g;~,~~ oareni.I~·;~ II~ -·& ;~-=o-;.ijil ,,;,}"'-·v & : U

0 \l!';; I . - , t ra~sf 0 :-•t'>at i~ :~- ·fo u oi:ad f o-r 
~tatisticcl analysis n-

"' °' 
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in illonocot 1.1ead population clulil to N lave.Lis \.I.ere not 

significant. The differancaa in waed population due to 

N lavels ware significant at all the &ampliny d.ltds i•l th11 

year 1986. At 30 and 60 deya, 400 9 N exhibited $1grificantly 

higher Yeed count than rest of t~e t~aat~enta. Howaver, 

at 90 and i20 daya, 200 g and 400 9 N uerli at paT but 

resulted in aignifica'lt higher 1.1.eed count. The minimum 

population was recorded in plo.ts whitra no N uas aopl.iad. 

The weed management p racticaa, fei;iardliitae of N 

levels, raduced waad population sig"ificantly compared to 

unweadad control. The population was aii;inific·an;c.ly higher 

under no ~eeding than other management practices. Black 

polytnane mulch asaartad tta superiority over other 

managaillant 'Practices in controil.ing monocrot WfjflQ ~. Jrre~i;iat;L.ivd 

or N levels, the monocot! 1i1·ead P°'3Ulat·1on under dirfa+ent 

management practices decreased at:'ld the· management p ra.::tiG$3 

followed the o·rdar of no ueeding, atraz1na ap;"Jlicatiun, 

g·ras$ niulchlhg, oxyfluorfen and ·di.uron t raatin.ant. 

for both the years under atwdy th• intafaction~ 

batwa•n N levels ana uaad ~anagament practices ware found 

to b• 1'0n-•igrtific.,nt(Ap·pendix-2). 

4.1.2.2 Oicot weeda 

As with monoaot, a direct relat1onshlp ~aa obs~rvatl 

between N levels and dicot weed pqpulatlon iru1.spactivs 

or ·wead mana9Eam.111nt practicas (Tabla 4.l). A high!i" \.t11tci 

t l uey:> recorded in thli plots rasaiving 400 9 coun was • - · · 

N . d to th1-.• '·lilts 1.1h1U'a no N Ue'S ap.pliad. At fir:it col)'lpa ra .. 

I 
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in l'llQnocot we ad pop ulation dua to ~ levels "'"l'e not 

eig niflcant. The differanc1u in i;.iaad population dua to 

N lsvels w•re aignific a!)t at all th.a aampliri-J d.l'tas in th11 

ya.a :r 1986. At 30 and 60 days, 400 g N exhibited signi f 1cant1 y 

higher ~aed count than rest of tha t~~atmenta. How~var, 

at 90 and 1·20 ·daya, 200 g and 400 g N uera at p .ar but 

resulted in a1g nif1cant higher waad count. The ~lnimum 

population was racordad in plots where no N was aµp .11.ad. 

The waad l'lianagamttnt p ract1.c,a, ra~ardl&Li;a of N 

lavals, raducad weed population sig nificantly compared to 

unweadad control. The population was aignificantly higher 

und.ar no weeding tl"\an other management practicaa. Black 

polythene mulch aaaarted its superiority ov·ar othar 

m anageml'lnt practices in control ting monocot 1Jeaos. lrre&i" act ivo. 

or N levels, the monocot wead population under different 

management p racticee dee rlilased and the management p ra.::ticrts 

followed the Order of no ueeding, atta2ina ap~ licatiun, 

g rase mulching, oxyfluorfen and t1iurori t rea·t..111ent. 

for b.oth the years under at.u.dy tha 1nt¢tractions 

bat,,ui1e1"1 N lava le a.nd w1ui1'd managaman~ p ractice.s .ware fp_und 

to b• non-aigni f !cant {Appendix-2). 

4.1.2.2 Olcot weada 

As with monocot, a direct relationship ~a~ cib~~rv~d 

between N levels and dicot waad population ir~aspactiv~ 

of wead mar;age.1nwnt pra cticr;1s (Tabla 4.3). A higtiar i..e~d 

cou.nt 1.1as always recorded in the plots rec_.iv.1 nq 400 g 

N compared to th~ µl o ts where no N 1.19s appllad. At firl:3t 

,· 
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and second a.a mpling datas tha wead population waa 

s19niFicantly aPracted by N levels. Data reveal that 

among d.irrerent lavals ot N higher 1o1aed populatiQn was 

obsarved with 400 g N and all levels of N differed 

El' tatistlcally uith each other, howav~r, during 1986 at 60 

days, 200 and 400 g N did not exhibit significant cliff'aranc1:1. 

in reap ·~ct of dlcot used popul~tion. ~t 90 and 120 days 

200 and 40.0 g N . thoug~ at par with aa~h other but ware 

significant from plats whare nQ 'N was applied. 

A perusal of data reveal thart ruL1lch matarials 

and herbicides reduced the di cot waed population as 

co~ a red t ·o unweeded control. 8lac.k pal yt'hana mulch showed 

its superiority over oth~r management practices. The 

di rra ranees in d!cot 1.1eed population due to d.iuron and 

oxyrluorfan was not significant with· each othet at manr 

s ampli nq dates. 

The interactions between N l.evals and mana.9a111lint 

practices at all s ·ampling dates wa~a recorded non-.s l gnifica l'.at 

d u ring both the years of study (Appendix-3). 

4.1.3 Ory weight of weeda 

Data partainin~ to dry w•ight of waada and r emoval 

of macronutri,nt by weeds ~ftar 120 days of herbicidal 

atlp l.icat ion s re pres anted 1 n Tab la 4. A,. 

In gen1nal, N app li.cation ·rasl:llteo i ncli"aa~e in 

dry we'iQht of uaad.s irrlittiP.Betive of 1.1,gad 111aneg~ment practiess, 

although the dif~srencaa biltween 200 and 400 g N wiare 

' - ' 
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-2 Tabl9- 4.3: Effect or nitN>ge.n and weed management practice~ on dicot u;,;i -:1d pa;>Jla t.io:"t(lll ) 

'Rreet.mem; -- - - ... - ..... ueys after ao:::> lic atio'n 

Nitrogen(g trae-1 ) 

0 

200 

400 

LSO(O .os) 

,:91rs- - - - - 1986 . 
'3_o 6h · 9o 1 ~il 3n 60 90 ~ ; 20 

(NO) 

(N1) 

3. 4· 
(7.6) 

4 •. o 
(13.6) 

(N ) 4.B 
~ (20'.8) 

o.s 

4.2 
(15.2) 

4.f3 
(20.B) 

4.6 B.2 
( 20 • 0) ( 70 • 0) 

S.~ B.9 
(25.6) (78.5) 

s.a s.6 9.4 
(29.6) (30.B) (92.8) 

0.3 o.6 o.5 

3.~ 
(10.8} 

4.4 
( 20. 0) 

4.:6 
(10.0) 

5.4 
( 29 •. 4) 

5 .• 6 
(34.4) 

6.4 
( 43. 2) 

7.8 
(61.6) 

B.6 
(73.6) 

5.o 6.o 6.6 a .a 
(24.4) (34.8) (44.8) (78.0) 

0. l4 0. 6- D.4 0.4 

Weed 1nanag~ment practices 

Unweeded cont. rol (1"1
0

) 5. 6 
(29.6) 

7.0 
( 46 .B) 

7.2 11.6 
(52.0) (137.6) 

At razine 

OxyfluorFeri 

Diu-ron 

(1'\ ) 
1 

(1'1 ) 
2 

4.4 
(18.0} 

4.0 
(16.0) 

5.4 
(25.6) 

4.4 
{ 16.B) 

5.6 9.6 
(29.2) (98.8) 

4.6 B.O 
(19.6) (63.2) 

(1"13) 3,9 4.2 4.4 7.8 
(10.8) (14 0 4) (16.B) (52.4) 

6.8 
(6 2.e) 

s.s 
(3 2.a) 

3.6 
(10.a) 

e.o 
(6Z.8 ! 

7.0 
(48.4) 

4.0 
(14.B) 

9. 4 , , .:6 
(86 •. 8) (131 .2) 

8.B 9.2 
(76.D) (.a2.s') 

4.6 7 .6 
(16.8) (58.4) 

3.6 4.2 4.4 7.4 
(9.2) (13.6) (17.6) (so.o) 

Gress 11ulch (l'l . ) 3.4 4.2 5.0 8.2 3.4 4.8 5.8 B.4 
4 (9.0) (16.0) (24.6) (71.2) (B.B) (22.8) (32.4) (60.B) 

Polythene 111utch (l'I) 3.0 3.8 4.2: 6.6 2.6 3.6 4.2 6.2 
5 

<0:2> (9:0> C1d!o) (43:6> <g;o> ~9.6)_ (15.s) (36.2) 
llQ ( Q. 0 5) 0 3 Q 1 6 , 0 5 0. 5 Q . _2 0 . 4 
Note: figures in psranthese-s are or-i9inel values>/ t ran~formetion follo1.1ec fo·r 

st et.ist.icel a.naly81a - n +i 

'-l· 

'° 
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non-.aignificant for both tha yaara. 

The WOtld ntanagament ptact,ic~s significan'tly 

raduc~d the dry 1.ieight of used.s in c i1111parison to 1.mueedad 

control du·ring bo'th tt1e yt3ars of st1i,.1dy. Co1npart1u to 

oth~r manag•ment practlcYa, black polythen~ mulch provud 

most sfficient in curbiny the dry u~ignt, wheraa~ diuron, 

gr&sa mulch and oxyf luorfen thou~h at par wit~ each uther 

roduced the dry 1.1eig,ht of uaadf> t1i9nificeint.ly comµar tii tl to 

unwaeded control. 

Study af interactions between N le·va.1s and :.teed 

management practices reveal th at d r·y w1oight of ueeds 1.1aa 

significantly influanc•d by different treatment comb1natiG .~. 

The minimum dry 1o1ai9ht waa rec::ordad in N
0

M
5

,but vara 

statistically a.t pi:ir with N0 Pl
2

, N
0

1'1l' N
0

M4 , N
1

1'1
5 

a nd N2Pl 5 

(Fig.1 and Appahdix-4). 

4.1.4 Mactonutti~nt ramoy~l by weeds 

A perusal of the data (Tabla 4.4) rava~l that thd 

t'8moval or ma.cronutriant by 1.1eeds increastid with the illcraas.a 

in N level~ Th·a d.lfrarericas in nutrient removal ware 

significant due to N levels during both th~ years. Tht1 

highest ramo~al of all macronutrisht wa~ reco~dad with 

400 g N. The weed matiagama nt p racticas showild variable 

removel or macronut·riant by waed·s. All manag.Jmant practices 

exhibited ~,igniricant 1.nfluance on nutrient remov.al by 

wEJeds eprnparad to u11weadl!fd control during bQth th.et y<l<1i"o. 

Tha ~aXifflum removal retarded in un~~adad control f~ll ·J~do 

I 
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by at ·rezlne. Black polythene mulch prova~ supaTlor 

in ·miniruiein9 tha rdmoval of N1 P 1 K,C-a end rwlg by 1.1eedlt 

111 .comparison to grass m·ulch ·and herbicidal application. 

The interaction betueen N x M showed significant 

differ$nces for N,P,K,Ca and Mg removal by weeds. The 

combination Nl'o e·)(hibited highs.st and N0M
5 

least removal 

of these nutrient~. Besides, 'the combinat ·ion N
0

1'1
2

, ti
0

1'1
3

, 

N
0

M
4 

and N
0

M
5 

were also proll)ising in shouing less uptake. 

or N by weeda( fig. ~.3,~ and Appendix-4). The combination~ 

N
0

M
3

, N
0

1'1
5 

and N
2

1"l
5

, thou<Jh recorded ·significant diff:aranca!S 

among each other w~re al~o effective in less removal of 

P whereas N
1

1'11 5 and N
0

M3 combinati.ons were more af'f&ctiva 

in less riimoval of Kand N
1

1'1
3 

combination gava promin•nt 

af r&ct 1 ri ct)eeking Ca a.nd l"lg removal by 1JQQd8'. 

4.2 'Tree productivity 

The af'F.act of N and w8 3d management practices o., 

tr1:Jnk git"th, shoat gr,aiJth and yield are prasiantad in 

l able 4. 5. 

·4. 2.1 l runk girth 

lha N as w~ll as differant Yead managamant 

practices influancad trurik girth mark.sdly. Tha hl9heat 

incraas·e was recot'd'3d in t rsas receiving 40'1 g "'• houli\llir. 

no s!Qnificant differanca~ coJlO be obsarQed bstwaan 

20'0 and 400 9 N. 

I 
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Tt1.ble 4.4 .: Effect o f nitrogen end 1.1eed mana:g.ement pi-actice_s o.n d'ry ueight of 1.teeds{g 111-
2 ) and 

nutrient. removal ey 1.1esds (la}-1) 

T re.etment ~ut-rient -removal by ~a.eds 

Dry 1.1t of .\irne:d~ N P K Ca ~ 

198 5 1986 1985 1986 1985 1986 1985 1996 1985 1986 1985 198£ 

Nitrogen (g tree - 1 ) 

0 

200 

400 

(NO) 

( N1) 

(N2) 

11.1 
( 143. 3) 

13.4 
(1BB.B) 

13.7 
(190.7) 

10. 5 
(116.0) 

12 .1 
(162 ~3) 

, 2. 3 
(157.1) 

16.9 9.2 

33.8 23.9 

36.6 25.6 

3.5 1.7 34 .• (1 12.3 4.1 2.6 3.6 ~., 

4.9 3.4 45.S 21.9 6.8 s.o s.i 4.1 

S.9 4.3 5.2.6 26. 7 10.5 a.s 7. 2 .6. 2 

l so ( 1). 0 5 l 1 • € 0 • 9 2. 2 1 , 4 0. 6 0 t 5 2. 9 1 • s DI 5 0. 6 0. 9 0. 3 
Ue e.d ll)ansgement p recti ces · 

Unwe~ded control (1'1
0

) 19.B 16.3 4'1.3 38.3 8.5 5.3 76.7 SB.1 13.1 10,4 10.1 B.2 
( 40 0 • 2) ( 3 so • 2) 

Atrazi"le 

Oxyf'luo,rfen 

Dluron 

G:ra!Ss mulch 

Polythene mulch 

(1'1,) , 4.6 
(215,B) 

, , .a 
(, 41 • 6) 

(1'12) 11.2 10. s 
(111.e) 

9.8 
( 95. 8) 

( 1'13) 

(1'14) 

(1'15) 

( 129.1) 

11.0 
( 120. 4) 

,,._, 10.9 
(122,7) (121.2) 

9.9 8 .s 

43.9 37.4 6.3 

26. 3 14., 4. 5 

18.8 10.2 3,1 

24.6 14.6 4.0 

13.9 e.o 2., 

4.1 51.:3 16.6 B.0 6.2 6.2 4.9 

2.8 44. 9 1 2. 1 s. 5 4. 1 4.7 3.9 

2·. 0 27. 0 1 0. 7 4. 3 7.9 3.3 3.2 

3,5 34.S 16.3 B.4 6.B 5.4 4.3 

1 .. 2 21.6 ·6.0 3.3 1.6 2.0 2.2 
( 97,7) (72.S) 

L.!!rO ( D • 0 ~ ) 1 • 2 1 • 3 ·1 • 7 1 , 7 O • 7 0. 1 3 , ~· 1 , 9 1 • 1 0. 6 _o ~ C • 3 - - - ·-' 
transformation followaC: for ststietic.sl No~e : t"i~Ui='~E in perGn.thesia ~ re original value·s •. " n+i 

~n~l )S i! • 

~· ,._. 
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Rega rdl a.iu. of N t re atmanta, th" various soil 

lilanagam1rnt practices did not influence thlil trunk girth of tr·se$ 

during the both ya·are of study. The interactions bwtwttan 

N level a and 1.1eed mariagamant p racti cas on trunk girth were 

also obsa rved to be non-aigni ficant.. Hou@vaT• th~ maitimum 

girth (54.3 and ss.o cm in 1985 and 1986,, rtispectively) 

'-las obae•rved under g rasa mulching with 400 g N (Appendt>t-5). 

4. 2. 2 Extension 9ro1.1th 

Rega...Olass of soil manal}1uJ11i1nt practices. a J,Jna.ar 

re lat: ionship was observed to e>tist batwatlln N and itJCta 'sion 

growth for both ye.are. The shoot gro101th of treas recaivi1:ig 

highest dose of N was 15.7 and 21.0 cm in 1985 ano 1986, 

respectively which differed significantly 1.1ith rest of tna 

N le.vela. 

The m~nagemant practices had a diffarantial impact 

on ext ~ n~ion growth. Th~ axte~sion growth was signif~c~ntly 

higher under diuron treatment es c ompared to 0th.er 

management practices during both the years of $tudy. Tha 

differences among other management practices ware absarvad 

to be non-signlf'ic1'Snt in the y.aar 1985. In 1906, all the 

three narblcidal treatments induced significantly higher 

extension gro1o1th as compared to um • .ieede.d control. In 

both the yeara, 101.tast a ·xtansion grouth was QbS$t'\l~d uno~r 

no weeding. 

The interactiJno bQtwaan N x M bn Qxt~naion growth 

ware non-significant (Ap?andix-s). Howe~sr, the hign~st 

I 
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extaneion growth (18.2 and 24.8 cm) uas recorded in trees 

receiving highest does of N coupled with diuron {Nl1
3
). 

4,2.l Pruning uaight 

As with ot,her growth parameters, pruning 1.1eight uatt 

also influenced m~rkadly by ,different level~ of N. No 

1:1teti.st,1cal difreran~es ware obssrvad betwaen ~00 and 

400 g N. Among tha• management practicas, gral• mulch and 

diuron application though at par wit'h aac.h othsr p r.oducad 

signific·antly hi~her pruning comparao to other mana!Jament 

p racticile. 

The interactions ba.tw·e~n lsve:ls of N and manayam.ent 

p racticas ware not aigni flc ... nt (Appand·i x-5}. Ho1.1ava r, 

maximum pruning 1.1ei9ht was recorded 1.1ith Ni."IJ treatment 

during both ~ha yaata of study. 

The application of N, regardless of 111.anagemant 

p racticas, incraaaad the yield s .igri1 ficantly. The highest 

yield was obs~rvad in trees receiving highest level of 

N for both yaare, However, the d'ifferencas in yield 

between 200 and 400 g N we re obaa rvad t .o be 1100-~i :Jni fica11t 

in 1966. l 'ha management p ra.cticas influenced the yield 

si9nlficantly. The highest yield(39,9 ~) during 1985, 

was recorded in diu.ron treated plot uhich was statistically 

at par wi~h grae• mulching~ Similarly during 1986, 

diuron application ragistared highest yield but the 

influant:e of dil,.1ron and oxyfluorfen wa~ of simi.l,ar 11.~y 1.a..t•.iou, 

/ 
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The differences in fruit yield batuaan blaek polytheAd 

mulch and un1o1ead'1Jd control war• not &igflifi·i::ant fo .r both 

the yaars. 

Tha interacttone bQtwe~n N' levels and ~anagamant 

p racticas on yield warli not significant. Houevar, . the 

highest yi~ld was obtained irom N2~3 plot durin~ both 

the yaara or study. 

4 • . 3 fruit. attributaa 

Tha data on fruit ueigtit,, siza,firmness, TSS, 

ac.idity, total eugars, reducing sugars are g,iven 11:1 

Table 4.6 and 4.7. 

Di t'fe rant dosa.s of N si9ni fie ant ly infl1.1anced fruit 

weight during both the years. 400 g N p reduced heavy f ruita 

than the p.tots wh1u·a no nitrogen uas applied, Tha differ'1nces 

between· 200 arid 400 g N wa ·ra observed to ba non-significant. 

lrN1apectiva of N, management practices significantly 

increased the fruit w~ight during 1985, hoMavar, the affect$ 

we.re not significan·t during 1966. Polythania "11.Jlcti proved 

si_gnificantly mo.r.s effective in 'increasing fruit uaight 

du.ri'n~ 1985 than other management practices. The diffsrencas 

among oxyfluorfen, , diu ·ron and 9ra:sa mulching uare observed 

to ba non-aigni f ic·ant. 

The interactions between levels of ~ and man~yam~nt 

practices in rasp ... ,ct of f rJit 1.iaight were ~ignifi cant 

/ 



Table 4.~: Effect or nitrogen and we·ed in~negament practices on trunk girth, extension g~ovt.h, 
pruning.weight and yield of peach treas 

ireet111ent T rvnk. girth Shoot g ro1.1th P r 1,mi ng ut Yield 
{cm} (om} 19~~2 

1~86 
~~} 

1985 1986 1985 1986 1985 1986 

Nitrogen(g tree-1) 
a (Na) 39.6 40. 9 9.9 11.5 , • 2 2.6 27.9 26.8 

2~0 (N1' 45.7 48. 7 , 4. 4 19.3 ~.a 2.B 38. 5 31.B 

400 (N2) 49.7 so.a 15.7 :n .o 2.2 3.0 40.5 33 .a 

LSD (0~05) 5.1 5.2 Q.B 1.2 0.3 0.3 1 .. B '2. 7 

_\Jeed ll'lanqge1;11eot p 'tact i:ces .Do 

°' Unweaded cont J:'Q.l ( "'o) 44~ 0 , 45.3 12.6 15.4 1.3 2.3 31.9 27.4 

Atrazine (1'1,) 44.2 45.8 13.1 17.3 1.5 2.4 36.0 29.6 

Oxyfluo rfen (1'12) 43. 2 45.B , 3. 3 17.9 1.9 2.a 3S.8 :$4.9 

' 
Diuron (P13) 45. ,. 46.5 , 5. 2 20., 2.2 3., 39.S 35.1 

Grase mulch (l'l4) 48. 2· "50.4 13.1 16.0 2.3 :3. 2 38.3 JQ.,3 

Polythene 1nulth (I'\ ) 46.0 . 47.0 13.0 16.9 1.~ :z.s 32.0 29.9 

LSD(0.05) NS ~s o.9 1.5 0.2 0.1 2.6 2.B 
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(Fig.5 and l\Poendi><-6). During 1985 the traat.tnsnt N2" 5 
ehowed auperl.ority in increasing frll1t 1.1al9ht 011_.r all 

ot.ha·r tteatmants except N11"l5• In the ro11 ·01.1ing year, 

the the treatment combinations N0 1'11 , r,i0 1'1 4 and N0 M
5 

though 

at par with each other r~~ulted in significant incTaase 

in f'ruit weight. 

4.3.2 fruit size 

A perusal or the oata reveal that the fruit size 

was not influenced by oifferent levels of N during 19SS, 

b~t in second yaar lrtcr~a~a in fruit aizg was recpraed 

w·ith increase in levE1ls of N. Th13 differ'encas in fruit sizt1 

due to 0 and 200·, 200 ~nd 400 g N were not oiscarniblt1. 

As 1.1lth N, the effect of manaQament Practlc~s 

on fruit aiz~ 1o1as signirlcant only in th~ a~~und y~ar of 

st1.1dy,. The high11st fruit size(2S. 7 cm) was reco.t'ded undt1r 

grass mulching, Howavar, no significant differences could 

be recorded amdng grass mulch, polythene mulch, ~tr~zina 

and unwseded control. The herb~cid~s o~yfluorfe~ ano 

di.uron resulted in decraase 'in fruit si.za comparad to 

unweedad control. 

The interactions Oue to N levels and mana~em~nt 

practices in resp~ct of fruit siza were observed to ba 

non-signi fie ant (Appandix•6). 

t..-3.3 firmness 

Oat a p rii·santad in l able 4. 7 rillviil'al that. 11' 1985• 

it decreased significantly u1~h increase in N l~vals. 

i 
i 



Table 4.6: Effect of nitr-oqel"l a11d weed 111anagecnen.t pra.ct.ices on 1.1eight and 
size of ·fruit 

Treatment fruit rJeight 
(g) 

fruit site 
(cm) 

1985 1986 1<38 5 , 986 

Nitrogen ( g tree-1) 

0 ( "o> 57.7 51.6 21. 2 22.J 

200· ( N1) 62.6 S.S. D 22 .• 1 2'.3.5 

400 (N2) 16·4.9 56.3' 2i.s 24.1 

LSD (D • 05) 2.7 3.2 NS 1 .ti 
g 

Used ~anagement p~acticee 

Unwae·d·ad control (i'lo) 57.8 42.2 21.4 24.7 

' 
At razina (1'1,) sa .e 45.4 22.3 23.3 

Oxyfluorfen (1'12) 60.6 46. 5 22.0 21.s 

Oiuron (1'13) 61.S 46.9 20.·9 21.2 

Grass mulch (1'14) 60.7 49., 22.6 25.7 

Polyther:ta mulch (1'15) 70.B 47.? 22.7 24L9 

LSO (O. 05 l 1.2 NS -----NS 1.4 

-
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The different levels of ~ failed to ahou algnificant 

influence on fruit firmness in i986, 

As uith N, the m~nagemant practicea influenced 

tne fruit f'irmneso only during 1905. The 9ras.a mulching 

and' unweaded c.ontrol thougti produ.ca·cs fru.it of same fir111nesfi 

y·at ·recorded m~>dmum firmness anll WllT.11 at par. with a thar 

managemafl t pr~ctic~a ~xcapt poly~hdne mulch, 

Tha int a r.act i ona bst.waen N lava.ls 11no m.anagament. 

practices in respact of fruit f1mn~s:J ware ~burvao to 

be n~n-aighiflcant durinQ both the yaa~s of atudy{Appendix-7). 

4.3.4 Total soluble sollda(TSS) 

Oat~ oivan in Table 4.7 reveal that during both 

the years N doses axarcised non-.signif.icant influanca on 

TSS of fruits, Hawaver, the TSS llacraasad "'ith incr&ci~a 

in N levels, 

The effect of m.anagamant practices .on fruit T5S 

waa obearvad to ~a si9nificant only in 1985. Thd highest TSS 

(i2, .4i(} waa recorded in unweadad control cue to gratts mulch 

oiuron and atrazine ueta not sign~fic.ant. The polythene mulch 

thQUl)h at par wl th at razine resulted 1 n dacraastl in TSS contl.int 

significantly c'Omparad to ·other lllanagement practices. 

ln 1985, th~ 1nt~raat1ons bstw~~n N 1av~ls ~n~ 

mana9amant practic1u wsre significant( rig.5 and Aµpanoix-7). 

The treatment N2M2 produced a significant increase in TSS 

compared' to test ()f' the t i-aatman·t combinations, No 



so 

eig.nificant difrsrsncaa among N11'1,,N
2

t11
1 

and N
2
ri

2 
trdat..1110:;nt 

cor11bination11 ware obs1i.rved. Thliil minl:mum TS5(12.2 ~q we.~ 

recorded 1 n N
0

1"1
1 

t raatment. 

4.3.S AcLdity 

ln 1905, aignific·ant increaslil in par cant acielit,y 

uas obaervael with lncrifasa in N level.s upto 200 g, 

wha ra.ae 400 g N apolicati·o.n rasultad in a significant 

daor11asa competed to other liavttlts of' N. In '986, th1>1 

differences oua to Cliffersnt levels wera obsarvaa tc. t.ii 

nan-signif'ican·t. All tMa manag(:lmant practieas Slli;dpt 

9ra~a mulching increasad the acidity of fruit signific;:intly 

compared t ·o unwaadad control in 1985. In the subsequent 

year, the d1ffarerit ma.nag ameht Practices f~ilao t ·a s!'low 

any ~ignif leant influ~nca. oii· thlit ·ac'ldlty of fruit. The 

interactions between N levels and managem~~t practicea ~are 

obse J;vad to be non-signi f'ican~ dur.ing both tha yea ts., 

4.3.6 Total suga.ra 

Th~ total augars uera n~t af fectad dua to ~ l~vals 

for both the yaara. Tha management practic~s had a 

diffat"ntie1 impact on per cent total a.ugars. Th·a un1Jt:laded 

cont tQl p roducad fruit a w.\th hi .Jhest total augars Which 

die! not differ statistically fr.om oxyfluor-fen traat>Jd 

plots, The tT~atments oxyfluorfen, diuron ,grass ana 

polythene mulch were observed to be statistically ~~par. 
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lha interactiono betws~n N lev•la ano man~gam~nt 

practices ware significant during both the yaars(f1g.6 

end Appandix-7). In 1985, the treatment N
1

1'1
0 

improveo 

sug;i r contante signi f ic~ntly comp a 1.'Bd to rki.:1t o·r tha 

t .reatment c:>mb1nat10fle. Thki treatment N11'14 though at 

par 1.Jith N0 1"1 4 ,N11'14 ,N21"13 end Ni"'s yet s.\.gnificantl·y 

dee reas9d the tot al euga ra. In the second year 1 treatment 

N0~3 significantly improved the t6tal sugar contents 

( 10. 5%) than all other treatments but Yas observed at 

4. '3. 7 Radue in.ii sugars 

for both tha years in general• a decrea~a in 

the reducin9 aug~rs was obsarvad with th~ incraasa in th~ 

l~val of N. T ra~li receiving 2.00 ar\CI 400 g N ~~tlil at 

par in affectin:J the rapuclng auger contents. 

The reducinl} sugars of fx-uit 1.1ere nO't affected 

sign;l.fi~atltly by diff'arant managamant practicas ih 1985. 

Ho1Je.ver, during the yaar 1986, polythene mulching and 

oxyfluorf'en though at par with each oUHtr exhibited the 

mi.Rimum (5.8 %) reducing sugars. lha rlisults of at11azina 

and grass mulcn wa •ra at par with the un1o1aadad control. 

The interaction.a betw1uu'l N levels an.d· 1.1aed mana-gement 

practices 1o1ere nan-significant f~r b~th the years. 
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Table 4.7: Effect of nitrogen and weed management practices o.n phyeicol-chemical 
characteristics of fruit 

Treatment fi ['.11'108~5 TSS Acidi'ty Tot.el Reduci n_g 

(%} (%) (%} 
sugars sugar& 

1~~~) i~Elg' (~~ ,9B5 1 gs~ ~~BS ,§Bf; ,9BS l9B~ , ~~- ; geg 

N'itrogen( g tres-1) 

0 { N ) 
0 

4.5 4.1 12.2 ., 1 • 5 0 .6 5 0 .6.3 8 . 3 9.4 4.6 5.7 

200 ( N
1 

)' 4.4 4.0 12 .o ,.1. 4 0.67 0.64 B • .J 9.2 4.5 s.s 

400 ( "'2) 4.2 4.0 11.s 11. 3 0.62 0.61 61.5 9.4 4.4 5.4 

'·so (0.05) o., NS NS: NS 0.03 NS N3 NS 0.1 0 .. 2 
__.. 

Weed management practices (/I 

"'" Unweeded c.ontrol ("1
0

) 4.5 4.S 12.4 11.s o.59 0.62 8.9 9. 5, 4 .• 2 5.3 

At r,cizins (1'11) 4.3 4.0 11.5 11.3 0.67 0 .65 7.6 9.7 4.7 5.7 

Oxyfluorfen (tr.2) 4.3 3.9 , 2.0 11.s 0.65 0.64 e.6 9.B 4.7 5.8 
\ 

Diur9n (M.3) 4.4 3.9 , 1'. 7 ., , • 4 0.64 0.62 B.2 9.7 4.4 s.4 

Grass mulch (1'14) 11. 5 4.. 0 11.6 11.3 o •. 62 0.61 B.:2 B.9 4.5 ~-6 

Polythene 1T1ulch (l'ls) 4.2 2.B 11.4 11.3 0.63 0.60- a. :t 9.0 4 .• 4 5.B 
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FIG. 6-EFFECT OF lNTERACTlON BETWEEN N AND 

WEED MANAGEMENT PRACTICES ON TOTAL 

SUGAR. CONTENT OF FRUIT(/.) 
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4.4 Leaf nutrient status 

The data rtlgarding leaf nut r·ient at at us a& 

inrlu~hCed by ~ end ~anagamant practices outing 1985 and 

1986 are pre:iented in Tuble 4.~. 

4. 4.1 l'lacronut rtent 

4.4.1,1 Nitrogen 

Nitrogen application, irraspectiva of management 

practices imoroved leaf N content significantly ourin~ 

both the ye·ars 1 With increment ih the :14 doa111:1, la~f ~ 

cont ant imp·rovad p ropo.rtionately in '11985. H.ciwavar, no 

ai9ni fica·nt differences 1o1era .':lbservdd batul3an 200 and 400 g 

N during 1986. 

The effect of management praGtica~ uas significant 

only in the year 1986,, The grass mulching produead 

•ignificantly hi~her leaf N content than oth~r man~g~m~nt 

.practices. All the herbicides ~rBatmants and palytnene 

mu~ch produced significantly hi~her leaf N content than 

ar'i1.1eeded control. although the difra-rtinc\i:j i.iith each othar~ 

We re not $1 gni ficant. 

The iiit~ractiona bdtW•Un N and &.11i.acl managd1r.e11t 

.practice~ ravaalad that grass mulching with 400 g "' 

resulted in the highest leaf N cantant(Flg.7 ~nd Apoendix-S). 

4.4.1.2 Ph~uphoru~ 

Tha ~f faet of N lavel~ on laaf P cont~nt ~a~ 

not significant during both the years of study. In the yaa r 
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1985, the tnenagemant p r .ectlces tlad e aignil'ic.ant influanca 

on the lear P concant ratiol"I. The hlghlaat P contan.t waa 

recorded in a.trazine traatad plJts but the dirfe·r .ance1t 

~monq atrazina, graas and polythene mulch were not 

:significant. Unweeded contro.i res 1lted in louer la-af P 

conte-nt t .hen i:lthe r management p rect ic.1u1. Th1a1 interactions 

due to N an.d uead manage.mant practices on leaf' P uera 

non-aigni(icant(Appandix-8). 

4, ·4.1.3 Potassium 

Gra.c$ad l~vel .of N :resulted in uacraased leaf K 

cont.ant although tha dlffii~·ence:.bat.walin 200 end 400 g N 

uare not sign ificant during both the years of study. ~ut 

in the year 1986, thg difference batween 0 ano 200 g N 

uas al•o net signil'icant. 

It is evident rrom the d.ata that grass m1,Jlchin9 

and diuron t~aatment rasult9d in sig~ificantly higher ldaf 

K content than other management p ractic·es. Tha diffe rancti 

batuaen polythene mulch and un1.1aadad control uas n·ot 

s ·igni ficant for bot Ill the years .• 

The interactions between N and management pr•ctiCd3 

wer9 signiticant in rsapact of laar K contant(fig.7 and 

Appandix-8). The ma·ximum foliar K content wlJ::l rttcurdad undar 

ljlraes mulch when no nitrogan w$s appli'ed. In gan,;,,ralw 

dif.feren't manag1:1ment prttcticdtJ un.d.,.r diff~n11nt l .av.Jl:$ or 
N reaui.tad in higher K content. 
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4.4.i.4 Calcium 

The application or N reaulted in aignificdnt 

decrease in roliar Ca content during both the years of 

study. The differences among thraa laval~ or N Yere 

observao to ba significant. 

During both tha years of study, all the ~aed 

managamant practices axcapt polythena mulching iinp roved 

the leaf Ca content significantly than unuaacad control. 

Gress mulching resulted in significantly higher ladf Ca, 

follouad by diuron, oxyfluorfan, atrazlne, unwaadao control 

end polythan~ mulching. 

The interactions batwaen N lav~ls and management 

practlcas in re~pect of leaf Ca content uera observed to be 

significant during both the y~ar&(rig.e and App~ndix-8). 

The traatmant N0M4 and N2M4 resulted in significantly highar 

leaf Ca than rest of the tr~atment combinations. 

4.4.1.5 Ma~n~sium 

The different levels of N dacreasad tha l~af Mg 

significantly in 1985. But in tha following year, 200 g 

N raised tha leaf Mg content significantly. lher~b(tdr, 

a d8creasa in leer Mg ua9 noticed. 

The uaed ruanagament practices irnprov~d th~ le~f 

Mg content signif'icantly. Graas mulching rasultac in 

significantly hi~her leaf ~g cant6nt ourin9 both the 

years or study, although th~ diff'srenca bat~een grass 

mulching and diurcn was not significant. Leaf Mg cont~nt 

-
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Table 4.B: Efrgct er nittoge~ and ~aed management practicss on ~a6ronwtrient status of 
- leaf (~ dry yeLght) 

Treatment N -
p K . Ca l'lg 

~985 , 966 1985 1985 19.86 1985 
. . 

HifJ6 1£186 1£85 1986 

Nitrogen (g trae-1) 

0 (NO) 2.28 2. 25 0.19 0.20 1. 58 1. 57 2.12 2.16 0.65 0.63 

200 (N1) 3•01 3 .14 o. i-s 0.20 ; • so 1. 54 2.01 2.08 0.62 0.65 

400 ( ,.2) 3. 16 3 .15 D.17 u.19 1.47 1. so 1 .91 1. 9~ :J . 59 0.61 

LSD (0.05) o.06 o.os NS NS 0.01 0.06 0.01 0.02 0.02 0.01 

Weed ~anagament p~uctices .VI 

Un~eaded control(M
0

} 2.67 :'. 61 0.16 0.18 1.44 1.45 1.81 , .a, 0.56 a.s3 °' 
At rezin.e ("11) 2.ea 2. '?9 a. 20 o. 21 1.55 ., • 57 1.86 2.01 IJ . 6-2 0.64 

'0xyfluo rfen (1'12) 2.ee 2.75 0.17 o. 20 1. 48 , • 52 2. '12 2.21 a. 59 o.61 

\ OiurQn ( 1'13) 2.97 2.96 0 .17 o. 20 , .66 1. 6 'I 2. 1 a 2.29 0 .. 65 Q.67 

Crass mulch (1'14) 3,13 "3. 20 0. 19 a. 20 1.66 , .64 2.46 2.49 0.66 0.70 

Polythene ~ulch (~5) 2.79 2.79 0 .19 a. 20 1.45 1.45 , .65 1. 71 o.59 0.61 

LSD (0.05) NS a.oss 0.0-2 NS 0.08 0.01 0 .-09 O.OB o.O:.> 0.03 
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USS sign1ficantl'y lower undAr unueadad control as 

compared to other mana·gamant practicas. 

The irit~ractions between N and management 

practices in respect of leaf Mg content (fig.8 and 

Appondix-B} ware obsarve.d to be significant. The tra.a.tment 

co1~1:>ination N1rt 4 follo1.1ad t:iy N1 P13 .N21'14 ,N0 Pl3and N0 1'14 uer.:. 

observed to inprova laaf Mg during 1985, whereas during 

the subsequent year the same coMbination axbibitad hiJhaet 

r'oliat .Mg e·nd was stati·stically at par ~1th N01'1 4 ,N
0

1'l
1

.N
1
M3 • 

N11'1 5 and N2M4• The ~inimum foliar content was •aoordad '" 

N2~0 traatment during bot~ th• yaaJ3 Of study. 

4. ·4. 2 Micro nutrient 

4. 4. 2 .1 Iron 

Data pres ant ad in Table 4. 9 reveal th.at graded 

l~vals of N significantly increased the leaf fA, Howavar, 

no st~tist~cal difference could be observed between 200 

end 400 g N. Regardle89 of N,atr~zine application incr~d&dd 

the lear fa., significantly compar::t3d to all .otht»r managdurant 

practicaa. However, a decrease in l~~f re content un~ar 

bl~ck polythans mulching was noticed for both the years. 

Th~ interaction effects due to N and management oracticas 

observed to be rion-signific·ant( Appendix-9). 

4.4.2.2 Manganese 

In gane11al, N ap.Jlication rasultad an incrtila~a in 

leer Pin upto 200 g N in the year 19BS. In thll s~b:sdqu.,,nt 

.. 
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year all levels of N resu lted an increase in l'ln• but 

the differences batwaan 200 and 400 g N wara observed 

at oar. The highest leaf l'ln(67.2 ppm) was recorded in 

plants receiving 200 9 ~ durin~ 19B5, whife in aubsequunt 

year it was recorded in traae racaiving 400 g ~. 

The sPP11cjt1on of diuron ~ntl gra$e mulch inc~~a~ed 

leer l'ln while other management pr1,1cticaa ·Ci!lcreasa(I it. 

The grass mulch proved suprior in imprOV'.ing tnli lsaf l'ln. 

The int.a ract ions due to N and management p r-acticea 

(Appendix-9) reveal that during 1985, grass mulch ~1th 

200 Q ~ and in the sub~~que~t year with 400 g N. rasult~d 

in the hignest leaf Mn. 

A pe:rual of data fa:vttals that gra'diid lev&l of ~ 

anhancad lear Zn. However, the dirfaTencas batwaan 200 

and 400 g N wa'.S non-significant. Plaximum l ·aaf Zn \.las racoraed 

in trees racsivin.9 400 g N. 

The ap~lication of oxyrluorfen p~oved i neff• ctive 

in improving leer Zn. lt'll)l dlffarencaa bet1.1een polyth~na 

mulch and unweadad control we r.e ob.served at par during 

both tha years. In 1986, a~l the weed management p~acticas 

except oxyfluorfen ·eno p.olytben·e mulch enhanced the ltiaf 

Zn content eignificantly. 

The interactions due ta N and manag~mant pract1 cas 

with re~pact to leaf Zn wars observed to b~ nan-aignifica'nt 

(Aopenqix-9). 

I • 



r Tabla 4.9: Effact of nitrogen and wead management pr~cticas Q~ mitronutria nt status or 
leaf (p ~m dry ueiqh~) 

T reatmerit F !J flll n Zn Cu 
1985 1986 1985 , 986 1985 1966 1985 1 91Jlj . 

Nitrogen ( g trea-1) 
0 ( ~o> 170.6 167.() 49.6 51. 5 11. 5 8.4 S·.O 4.5 

. 200 ( N1 ) 186. 6 191. 1 67.2 65.5 13.2 14.6 5.3 4.8 . 

400 (N2) 169. 9 193.6 67.0 67.8 14.7 15.9 4.9 <\, 4 

___ tso(o.os) 6.9 7.3 3.9 2.9 , .fj , • 5 0.2 0 .1 

·~ r: I I.lead ma'hage111ent p ractioes 
~ ~ Unuaeded coAt rol (1'10 ) 180 .o 18·2.Q 60. 2 61. 2 12.s 13.2 s.2 4.5 Ul 

IQ'-

~ § J At razine (1'11 ) 19~. 5 196 .0 57 .B 56.9 13.6 15.3 5.3 4.6 

J f : ~ J Oxyfluorf&n (1'1 2) 178.0 189·.6 48 .3 so. 5 12. s 13.6 4.3 3.8 

Ii If I Oiuron (1'13) 18 4.0 18 s.s 63.2 6'6.0 13.1 14.8 s.o 4.5 

Grass mulch (1'1 4) 18 4. 4 18 5.9 83.6 75.0 14.B 15.B 6. 1 5.6 

Polythene mulch. (1'15) 172.5 173.6 53. 5 60.1 12.3 13.3 4.5 4.0 

LSD (0.05) 7.5 a.~ 3.6 3.6 , .4 1.5 o.3 0.3 

·· 0nam::--::.. 
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4.4.2.4. Copp9r 

Among grad~d lavals of N,only 200 g ~ increa~ad 

the leaf Cu alqnificantly. A rurther i ricreas .. in N ratwd 

r•~ult•d in an d~craas~ l4af Cu. The mini~um leaf Cu uas 

recorded in tr~·e~ receivi ng the hi '}hast l'eta or N. 

Irr•apactiva of N, thd highest la~f Cu ua3 

r~co rdad with grass mulch end tha lowest in oxyfluorfd n 

treated plots. Application of oxyfluorr~n and polyth~na 

11tulching dacraasad leaf Cu content compare.d to· unwa 1;foe·d 

contr.ol. wh i l ·a other mana~emant practicea impr.ovad leaf Cw. 

The interactions bat\Jaan N ano management p racticaa 

in respect o.f l~af Cu 1.1ara obsarvad to b·a s.i'gnific ant only 

during 19BS(rig.9 ai'ld Appa nd1x-9). Th o tr'oatmen.t· cumllinatlon 

N
1

M·4 proved suparior in increasing th'a leaf Cu. Tha lowa:>t 

Cu was recorded iri N2~2 ~ 

4.5. 1'1.ineral composit1on of ·fru it 

The data re9ardin9 t hd nut~ient stat us of fruit 

as influenc ed by dirrwrent lavals of N and Medd m•nagam;nt 

practlcae arE• presented in Table 4.10 and 4.11. 

4~5.1. Maaronutriant 

4.5.1.1. Nitrogen 

The application of N imp rouao the N content of 

fruits, howaver-, no significant difference was obse.rved 

I ' 
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bet1.1eeri a and 200 9 N during both the yaara ol' study, 

In general. all man~gement practices ~xcapt 

polythene mulch 1ncreasad the N content of fruit 

coml!lara.d to unweadad control during b.oth the y1:1ars. 

Polythene mulching had a daprsaiting effect on fruit N 

content than unweaded control. ii"! 1985, ho1.1evsl', the 

dirfe renca·s in the f·ollo1.1in9 year 1.1a ra obae ril~d to b11 

non-a i gni fl cant. lhtt di·rra rance.s among three he rbicldal 

treatments uare al~o observed at par with each other. 

The fruits under grass mulching had h1gh~at N contant. 

Tha interactions bet1o1een N )(· M war.a s1gn1ficant(AppencJ1x-10). 

4.5.1.z Phasph~Tue 

A perusal of the data revaels that neither 

tha N lsvals no~ the weed m~nagttment pzactices infl~enc~d 

fruit P content aigni f' icantl y du•ring both the y11ars. 

lhe int a ractiona bet1.1aan N x M ua re also obse rvad to be 

signi,icant (Appandix-10). 

4. 5. i. 3 Pot a11sium 

Gradad l~v~l~ of N rasJltad in decraa~ad fruit 

K, but. tha dirf.erene·es ·wertt found ai~nif"icant only in 

1996. Significant differences in f .ruit i<. csulj tQ . .., 

and 200 g N uera recorded, however, the dirrarencas 

batuaan 200 and 400 g N 1.111re found to be statistical~y 

at par. The highest fruit K was obsarvdd where n~ ill 

1Je11 app li ad. 
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There l.ias a signif'icant increase in fruit K 

cont~nt undar gr•sa mulching during both the years a~ 

compared to other management practices, The data also 

reveal that uther man~9~mant practice~ exo~pt o~yfluorr~n 

improved fruit K algnif'icantly compared to unwaedeo ce.ntrol. 

The intatactiQns (Apoendik-10) bat~a~n N levels and· uead 

management practice~ were fount! non'."'signiflcant duri·n,il thia 

cou.rae of study. 

4.5.1.4 Calcium 

Ths Ca content -in ftu1t decrea.aa·d with annanced 

N rates although the difference batuaen 200 and 40'0 9 N 

ues not significant in tha yaer 198&. For b oth the years 

the lowest fruit Ce was record~d with 400 g N. 

Except black p6lythen$ mulch.all manage~~nt 

practices raaulted in increa~a in fruit Ca content. The 

Fruit Ca conc&ntration was higher under g~as~ mulching but 

1 t did not differ sig nificantly uith atrazina in 1985. 

B~t in t~a following year no significant diffarancaa could 

be rlicorded among diuro r:i , p·olythana mulch and unwaeded 

cont ro1. 

Tha interactions between N levels jnd w~ed· 

m.anagemant practices we.re oba·arved signif'icant only in 1986. 

( _,) 
Stat1at1cally maximum frui't Ca content 7 2. 2 mg 100 g wa.j 

recorded with N0 1"14 eloaa1y follolilad t>y N1 1"1.4 and N0 1'1,. TtH1 

treat111ant ~2Pl5 resi.:lted in significantly lower Ca con.t~nt 

(45,7 mg 100 g~ 1 , cGmpared to reat of tha treatm~nt 

combinations (Appandi~fO). 

-

I 
I 
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Tsb,le 4.10: Effect of Nitrogen 11nd 1ol'e10d man13gemant practices on rr.ac .ronutrient st.atus. of 
fruit (mg io·o g-'1 fresh 1.1e lght) 

T r~·stmant .,. p K Ca . f'tg 

1985 19~6 1'985 191:!6 1~S5 1~B~ 1 .§~5 , i,g;; ,~gs , i,1rn 

Nitrogen (g tr.ee.:..1 ) 

D (Na) 146. 8 , 49. e 22.s 26 .• 0 1 tB-. ·6 113.9 66.0 62. 2 25.7 26.3 

200 ( '41) 15.5.7 153. 5 22.a 26.4 115., 106. 2 62. 5 57.B 26.6 30.2 

400 (N2 ) 161.2 16:5.B j?2.6 25.4 113.6 102.s 60.2 54.4 27.3 30.7 

LSD (0.05) 11.6 S.6 NS NS NS 5.1 5.9 2.e NS 1. 3 

1.leed 111at'l·egetnent pre ct ices 

Unweaded control (1'10) , 53. 3 154.6 22.5 25.7 96 .1 90 .• 3 54.3 52.8 26. 0 28. 5 °' ~ 
Atrszine (1'11) 154 .o 153.1 2.2.. 9 25.9 127. B , 10.9 69.5 60.B 23. 4 28., 
!hc:t fluorfen (1'12} , 56. 0 153 .6 2·2.s 26.0 98. 2 94.6 65.1 SB .O 25.5 26 .6 

Diuron (1'13) , 59.0 159. 0 22.e 26. 3 113.1 99.0 60.5 so.9 28 .o 28 . ·7 

I 
Graes "'"Jlch (1'1.) 164.9 166.7 23.0 26.3 136.6 154.3 73.B f)B.O 32.3 32. 7 

Po!ytt:lene Jn•Jlch (1'15} , 40. 2 147. 3 22.0 22.s 122.s 117.2 54.2 52.4 24.1 26.6 

Lso(o.os) 11.9 9.0 ~s NS a.9 6. 7 7.7 2.6 NS 2.4 
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4.S.1.5 ~agn•aium 

E ff act af N le vs l •n fruit !'lg c•nte nt I.las 

significant •nly in 1986. The Mg c•nt~nt 1~ rruit 1ncfeasad 

uith increaiHd IQ d•se, tnough thtl 'dif'f•r•nc.• b•twa~n 200 

and 400 Q N ·1.ras ebs•rved t• b• non-si.qnlficant. The 

highest f .ruit fllg centant (JQ.7 mg 100 g-1 ) lilaS Dbsarvsd 

with 400 g N. 

sh·•usd tJignlficant affect in r"espsct of ·rruit Mo cantant anly 

in 1986. Grass mulcning resulted 1.n significantly higj"lei.­

fruit l'lg cctntent compared to •ther. managemilnt practices. 

P11lythenu mulching thou·gh at par 1o1ith unw•eded control 

exhibited the lowest Mg content. 

The 1 nte ractiens du·a t .o N levi:ds and management 

on l'lg cont ant of fr ult 1.1e re found ta be non-signi f ,leant 

(AP o end i x-1 a ) • 

4.5.2 Micr•hutrients 

4.S-.2.1 Iron 

Suppi.am•ntal t\I reaultad in increased fruit re 

cant ant al'though th1a di f fe ranee bat1.1t11an 2011 and 400 g N was 

net aigni fie ant during both the years. 

All the ueed managam•nt practices lixcapt polythtinw 

mulch imp r•ved the r. c•ntant in bath the years .df study. 

Grass mulching, though at par uith dluroh, was uba~rved 

auperi•r to rather mllna9e111ent pr3cticae. Tha d1.ff'artince 
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b&twaan •xyflu•rfen and diuron was fgund non~~ignificant 

durinQ both the years. lha intaracti•ns batw~en N lavwl~ a~d 

men41gemtint practices wars obsarvlid to ba non-significant 

(Append i :it-11 ) • 

•.s.2.2 ~anganesa 

Graded l .avals of N could (lot bring any significant 

.changes in the fr..1it l'ln cont11nt during both the years of 

study. 

lhe waad managamant practicaa did not infludoc~ thQ 

l'ln content .of fruits in 1985. In the i:subsaquant year, 9raes 

mulohi'ng had a Illa rkad lnf luanca on fruit Mn cont ant a~ 

comperad to other managamant practlcaa. OxyflJorfan 

resulted in dacraased Mn content. Na aignitlcant diff~r~nc&d 

1Ja tli raca rdad a111ong ·at rEizina, diur'ln and unw.ae·dad control 

treatments. lha intaractlona bt1tween N. levels an<l man.a.gamarat 

practic~a ~•ee r•und ta ba non-si~niricant(Appandlx-1t)· . 

4.S.1.3 Zinc 

The rruit Zn content incrsased significantly upt~ 

200 .g N, furtne.r increase in N reducao it. During 1965. all 

levels of N difrared significantly whereas during 19d6• 

the dirt"a ranee between 200 and 400 g was found to be 

atatisti'cal t y at par. Lo1.1ast Zn cont 13nt 1.1as racoi-aed 1 n 

plet where no N !Ja9 applied. 

Gra.sa 11ulch rasul~sd in sii;inificantly highru: 

fruit Zn compared t\l oth•Br lllan(igament practicaa. Polyt!hlfld 



Tsbl$ 4.11: (ff~ct of nitrogen eno w·eed 11anageme·nt practices on micronutri~nt sta.tu·s 
of fruit ( 1119 100 g-1 fresh ueigh.t) 

T rl'Jat.ment Fe l'ln Zn Cu 
198 5 1§86 19!:!5 1986 1985 1986 198s 19a6 

Nitrogen ( g tree-1 ) 

0 .(NO) 0.87 0.83 0.12, 0.11 1 .38 , .04 0.10 o.1s 

200 ( N,) 0.92 0.89 0.14 0.11 2.14 , •. 17 0.1~ 0.14 

400 ( N2) 0.94 0.92 0 .15 0.12 1.-63 1.10 0.18 0.14 

LSD(o.os) o.os D.04 NS NS D.14 0.10 NS NS --l.le.e'd management practices 

UnweeC:~d control ( "'o ) 0.84 0.83 0.13 0.11 1.01 1.17 0 .19 o.1s en 
0\ 

Atrazina {fll1) 0.91 0.86 0.13 0.11 1.6, 1.05 o. 18 Q.14 

Oxyfluorfen (.fll2) 0.94 o.89 D.14 D.09 1.69 1 .OB 0 .18 0.14 

Oiuron (1'13) 0.95 o. 92· 0.14 0.10 1.72 1 .12 0.19 a. 13 

Grass 11\Ulch (f'\4) o. 96 0.94 o. 15 0 .14 1.95 1.22 0. 21 0.18 

Polythene 1nulch (MS) o.as 0.83 0.13 0., 1 1. 52 0.98 0. 16 0.12 

LSD (o.os) 0 .10 0.04 NS 0.02 0.12 0.13. 1.03 0.02 
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mulching exhibited tha mini~um Zn content and it uas at 

par with atrazina during both the years. The interactions 

(Appandix-11) due t~ ~ lavala and weed management practic~a 

ware o~sarvad to be non-si~Mificant for both th~ y~•ra. 

4.5.2.4 Copper 

Cu content in fruit uaa not affactad by graded 

lauals of N during both the yea~s. How~v~T, the weed 

management practi·cea had difrere.itial affact 'ln fr1.1lt Cu 

content. In 1985. grass mulching though at par with diur~n 

resulted in significantly higher fruit Cu content in 

comp aris:in to oth·er manag"3!11B·nt practices. Almost similar 

trend wes noticao in 1986 but the di.f .f'arenctirs among atrazine, 

oxyfluorfen and un1.1aedad control ~era not significant. for 

b"th tha yaars polyth0na mulching reduced the fruit Cu 

content lilignificantly as compar~d .to unwaedtld control. Tria· 

intaraction due to N l8vale and management practice~ ward 

r.ot ei gni f le.ant (Append ix- 11). 

4.6 Soil properties 

Oat a pa t"tainin:;l to th'a a .ffect of N and 1Jt;1ed 

m.an!lgemant p racticas on soil pH, electrical conduct lvity 

and organic carbon are presented in T~bla 4.12. 

4.6.1 Soil pH 

Oata presented in Table 4.12 reveal that ell thlit 

N lavals reduced soil pH significantly during both the 

years. lhe minimum soil pH was recorded in plots recQiving 

hLghas.t dose of N. The haroicide.> i n ;it1nlil·r-.:l tlecr11::1:011d tna 
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sail pH 01Jmparsd to attiar managam11nt practices, hauavar, 

thg dirrarencg between oxyfluorfen and polythene p1ulch 

was not significant i n the year 1985. In the subsaq .. H1nt ytJac 

the diff11rencas ~mong black polythene, grass mulch and 

unua•ded control ~a~~ not signifies~~. Soll pH variad 

gr'aatly with dep·th. 1ha pH at th;, •urface (0-15 cm) was 

lower as compared ta ath~r tuo louar depth~. 

Intaract1,on affects 

The y'eat-u{sij dat :a regarding tha inta?'action 

affarits on N x ~. ~ x D, M x 0 and N x ~ x R for ~oil 

pH ~re presented in Apoendix- 12 and 13. 

N x M interaction 

The t ·r~at·rn.e.l'lt combi, nation N2M3 d11creas1"!Q the 

soil pH signif.,icantly than ra~t. <JI' the c.Jmbination:. in 

1'98.5. Tha maximum soil pH w11s recorded in N01\i t reatmant 

and it uas etatistica i ly et par with Nbl"ll and N0~2tr~atmanta. 
The t reat.ment N

2
M,

4 
thour,ih at par with N

2
1"l

1 
decreased tha 

aoil pH eignificently compared to other treatment 

combinatlens. No statistical cha.nges in aoil pH due tw N 

and management practices "'"re recorded in 19B6(fig.10 a·nd 

Append i x-12). 

N x D interaction 

'The intar.ac.fions betwean N x 0 on soil pH 1.1~re 

obsarved to be non-siqnificant during both the years 

(Appandi>C-12). 



Tabla 4.12: Effect of nitrogen end used manage~e nt practices on soil .oH, 
electrical conductivit y an~ organic carbon of sail at differe nt 
dep ths 

Treatment pH Electrical Org anic 
conductivity carbon 
( mmh os cm-1 J (~ 

1 98 5 198 6 1 96 S _ _i 986 _-, -98~5 -,-9-9--6 
Nitrogen (g tres- 1 ) 

0 (Ha) 4.89 4.52 0 .17 0.16 1.10 1.30 

200 <~1> 4.73 4.32 0. 17 0 .15 1.13 1.40 

400 (N
2

) 4.63 4. 21 0 .1 9 0 .17 1.12 1.37 

LSD(D,05) 0 .10 0 .04 0 . 0 1 0 , 01 0.02 o-;o~ 
Used ~anagement practices · 

Uni.teaded control (1'1
0

) 4.80 4,45 0,18 0,18 1.07 1.27 

Atratine (1'11} 4. ?3 4.1 5 0.17 0.16 1.16 1.39 

Oxyfl uorfen (~2) 4.77 4,19 0,19 0.16 1.oe 1.35 

O .l u ro n { 1'1
3

} 4. 61 4. 1 a o. 11 o. 16 1 • 1 a 1 • J 7 

Grass mulch (M
4

) 4.79 4,60 0,18 0.17 1,26 1.41 

P olythene mulch (1'1
5

) 4.81 4.62 D.16 0.15 1.1 0 1 . JB 

Lso(o.osJ o.os o.32 0.01 0 . 02 a.as a.10 
Depth (c111) 

0- 15 (D 1) 4,55 4.17 0.12 0.11 1.44 1.0 1 

1 S-30 (D 2) 4. 75 4.38 0 . 18 0 .16 1.1 6 , • 47 

30-60 (03) 4.96 4. 50 0.22 o. 21 0 .87 0. 91 

LSD (0 , 05} o. ae o.os o.as 0 .01 o. 20 o. os 

D'I 

'° 
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M >< 0 inte r.ectien 

Tha interaction bat~~~n M x 0 wer8 aignifi~dnl 

only in 1966. An increas~ in aoil pH ~ith the increase 

in depth under different managamant practh:es \.las ob&arved. 

Tha highest pH value af 4.64 uas racoroed in 1'1
4
0

3 
and the 

louest value (4.01) was recorded in fllltJ 1 • Tr·e;atment M
0
o

3 

thou gh at Pllr lolith l'l4o3 and M5o3 • ,yet signiricantly 

increased the soil pl1 ct>111parad t ·o rest of the treatment 

coiribinatlon( fig.11). 

N x M x 0 intaractlon 

Soil p~ uas si9nificantly influenced by the 

second •rdar interaction only in 1906. The highest pH 

(S.59) was racordad in N
2

iwt4o3 Llhlch was statistieal t y 

di ffs ran~ from all the tr-aatme.nt combi"ations. The l owest 

pH (3.98) was recorded in N
2

M0D
1 

closely ~allowed by 

N2''1
2
o 

1 
(Append 1 x,..tJ). 

4.6.2 Cl~ctrical cond~ctivtty 

V ad.ed N lav.ala, management p racticas dnd 

depths significantly inf luancad tha eliiict rical co11duct ivity 

•f soil. Plats rac.eiving 400 g N, regardlass of 111aOijLJ~lllo:1 il t 

practices, had hi')!ier alactrice1 ca 11ductivity dur i n g th •.1 

yliiar 19R5, however, no statis tical difference batwaan 

0 and 700 g .N was obsarv~d during bot.h tha yrilar::i. 

In ba.th ttia year.a·, black polythttne mule"'! rtid1J ced 

tha alact.rical llOnduct1vity gf soil aigniric-antly c ompdr..id 
\ 

\ , 

' 
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to coathsr management pt:acticea. In 1905, atrazine and 

.dj.uron application rasul.ted in dacrtjasa in alactrical 

con(iuctivit ,y t.nan rest of tha management practices. 

Uherwas; in 1986, all the thrlia harbic-idas though at 

par with each other ydt reducyd the electrical conductivity. 

The diff·erance be.tween gra~e mulching and unwaaCJael control 

w~s Aot signitieant for both the years. The alactric•l 

conduc·tivity gradually incraasa·e1 uith dapth duri.ng both 

the years and Ula values ranged from Q.11 to 0.22 mmhoa cm-~ 

Igteraction ertacts 

N x ~ intar~ction 

A atudy of interaction betuaen N and M (Fig.10 

and Appandix-12) reveal that th~ highest level of N under 

all the management practices increased the electrical 

~anductlvity ~arkadly. In 1965, the treatments N
2

M3 and 

N21'14 thoUgh at par 1.1ith N0 1'l1 ,NO'M:pt\JM4 ,N 1fll;pN1M4 ,N21'11 and 

~ 21'12 , yet significantly increa$sd the electrical conouctivity 

over all other treatment combinations. Almost similar trend 

was ebsarved in tbs subsaq1.1t>nt year. 

N x D interaction 

The influence of N x 0 on electrical conductivity 

of soil uas observed ta ba non-signiflcant. 

M x D interaction 

Like pH, en lncreasY in ele.ctrical conductivity 

with tha increase in depth undar ell ths management prQctices 

was recordad, but t 'ha ·':11ffaFanoss in 1996 wet-a observsa t.J o.s 
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non-signif'icant. Th9 ~iyhast .aHictribal conductivity 1.1a·s 

recorded in ~40 3 t~aatment whila the louest (0.10 mmhos cm- 1) 

wes obs.arved under Pl3o1(fig.11 end Appandix-12). 

N x I') x 0 iritfiiraction 

Tha elitc.t ti cal conductivity of ·soil was not 

influ~~cad significantly by th~ s~cono oruar interaction of 

N x M x O for b~th the y~ara(Apoen~l~-13}. 

4.6.3 Orcqanic Ca rbon 

In qanaral, the organic carbon content incraaseo 

with t h e increase in ~ level, however, thd differencas 

between 200 and 400 g N was obsarvao to be non-significant 

during both the yaar~. The grass muLchin9 improved the 

build up of atganic c 1;1 rbon content sig111fi cantly compared 

to other management practices in 1985. In the subsequent 

year, the grass mulching showed its supariority again 

.comp~r.-d to un1.1eeded control but tha difrarenca~ "'mong rest 

of tha manegamant practices 1Jlir~ observed to be non-significant. 

The organic carbon content decreased with th.a incraaae 

in soi l dept·h th.toughout the period of investigation. lh-13 

organic.c~ tbon in tha surf'iica lay&1r rac.Jtded' in 19S5 

end 1986 ware 1.44 and 1.B1 par cant, raspectiv~ly. The 

corrasp ondi ng values raoo.rdad a.t 30-60 cm· CJ lip th we irs 

O.B7 and 0.91 par cent. 

Interaction affects 

N x ,.. interaction 

The traatmant N11'15 and 1112Pi1 si ;nificantly dacr-a '1srt.:t 

' 
•• 
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th~ orgahic c~rbon contant or soil over N6M
0 
durin~ 

bQth ths years (fig. 10- and Apoendix-12). 

N x D interaction 

·Like pH and alactrlcal conductivity 1 the 

interaction betvaen N' x D 1.1ae recorded non-ei11nificant 

in respect of org,anic carbon content of soil(Aprlendix-12). 

M x 0 interaction 

The d.11cr~aaa 111 orga.,ic carbon conteinb 1.1ith thlil 

incrliase in ~oil depth under aifferont rnenagamant practices 

uas observao (fig.11). Tha lowest valull· of 0.71 and 0.91 

per cent in 1965 and 19B6,respect1vely were racor~ed in 

M
5
o3 , \.Iha rea.s Pt0D1 exhibittlld thii highest content. 1rnd tha 

.corresponding values recorded uera 1.62 and 1.92 p !ii r cant. 

N x M x D interactio ~ 

The c,llf fEtrances in organic c.arbon content of soil 

due to N x M x 0 ware obaarvad to ba non-significant 

dui;ing both the years of study( Appendix-13). 

4.7 Ayailabla nytr!aat s t Sit J !l of' soil 

The dat• pertaining to the affect of N and waad 

~anagemant practice~ on ~uaildbia ~UtJient status bf soil 

.arlii presitnted in Tebla 4, 13. 

4. 7. 1 Av a 11 ab la ni t r og en 

The a11ailaoia N 1 nc reased with the increase in 
\ 
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.N level irreapactive or the soil depth arid managameAt 

practice.a. Alt .the levels of N oifrarad signlfieantly 

arnon9st ~adh oth~r. There W$S ~ a1gn1f1cant diffarenca 

in the available N content under the different mana•~m~nt 

practices. Oiuron application resulted in a significant 

in·creaae in N build .up in soil as compared to other 

managenH1nt p racticea. However, no significant Di f fera.ncas 

uera obs•rved among oxyfluorfen, grass mulch1Ag and black 

'lOlytnana mulch in 19tl5. The lawar contant of availa~> ltj N 

uaa rdcardad u~d~r no uaeding durin~ both th9 · y~at~~ 

The available ~content oec~eased ai~nificantly 

with the increase in depth. The surraca layer (0-15 cm) 

axh.ibited 91. 7 and 100.4· pnm N ln 1985 snd 1986, ~espQctivaly, 

whila tha corrasoondirig valua"S 48.9 and 69.3 p-pm war111 

recorded at 30-60 c.m· depth. 

Iqtaractlon effects 

N x ~ interaction 

In ganerel, tha available N increased with tha 

increase in N lav~l under differ·ant m.anagemant practice~ 

{rig.12 and Appendix-14). Tha highest au~ilabla N (96.7 ppm) 

w~s oba~r~ad in N1M3 trs~tment in 1965. In the aubsaquant 

year traatm~nt N2M3 though at par uith N2~4 • yat ~ignificantly 

incre·asad the available Ii over all other traa·t11u1nt 

combinations under study. The minimum availab1e N content 

was recorded in N0 1'\0 treatment during both the years ur'tdar 

etudy. 

.I 
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Table 4.13:: Effe·ct of nitrogen and 1Jeed management practices on macronutrient status(pom) ·Of soil 

at different depths. 

Treatment Available Aveilabl;- -(~changeable Exchangeable --rxchangeeble 
N p k Ca_ l'I~ 

19BS 1986 1985 1986 198 5 , 966 i9BS 1966 198s 1986 

~it roge ri (9 t rea-1) 
tJ (Na) 65.5 59.7 6.1 B.9 110.1 106.3 6.26. 7 615.S 100.a ioe . s 

200 (N1) 1e.4 101. 0 6.2 9.0 116. 5 116.0 639.6 63.S.9 108.0 116.5 

40.0 ( ~2) B 1 .8 11:14.0 6.3 9.0 117.1 117.T 64:9.J 659. 7 118. 7 110.e 

LsDiQ1!.15l 2.~ , 13 NS N~ 31 ~ I 3 I] f. 1 0 316 413 1.§ 
Weed l'lenagement practices 

llruo1·esded cont rel (1'10) 65.9 74.9 5.9 8,3 1Q8.S 107. 3 640. 0 632.0 107.6 110.1 

At raz1 na (I'\,) 68 .1 85.6 6 .1 a.a , 13.6 112.2 637 •. 6 632.S 108.9 116.0 

Oxyfluorfen (r.2) 74.8 78 .6 6.3 8.6 113.0 111 .1 635. 7 624.B 108. 5 11.0. s ~ 
Cll 

Diuron (r.3) 89.2 101.s 6.4 9.5 117.1 116.6 629. 7 642.6 110.6 11'7. 5 

G rasa l'lulch (1'14) 73.1 99.0 6.2 9.4 , 26 . 5 123 .6 655.5 654.5 113. 5 121.B 

Polythene mulch (r. ) 70.3 89.9 6 .1 9.1 108.6 108.9 631.8 627.3 105.9 111.s 

/ LS.D - 4.4 1. 2 NS 0.5 . _.3-'c_6 2.3 ] 4.4 ]614 4 I 5 Jal' 
Qepth 

D-15 <o,> 91.7 100.-4 8.9 12.5 146.6 , 4~ .• 6 666.6 664.8 119.9 , 26 •. 3 

15-JO (D 2' e s.1 94.6 s.2 10.2 119.5 , 15.3 637.4 629.6 , 08 .6 114.2 

:m-.60 (D ) 48 .9 69.3 B.9 4.2 78.6 76.0 611.6 61 :?.4 99.0 103.3 
J 

Lso(a.osJ o.s 0.7 0., o.., , • 4 2.7 3.5 3. 7 i .• 7 , • '.5 
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N x D int.ataotion 

The ava.ilable N in dit' fe rent depth increas([ld 

1.1ith the incree~e in N ratas. The availab ta N was found to 

ba ma11:imum at surface layet when 400 g N. 1.1as ~ppli~d (N 2D1 ) 

and the minimum under N0o3 tntatment(fig.13·). 

M x 0 interectiQn 

Signi~icant l y highs r avai lab la N cont::'ent "'as 

obset'vad 1 n s.urr'ace la ya r receiving diuron (l'l:f.J 1) for b'lth 

the years. The content of available N was lower under no 

weeding at all dapths(fig,14). 

N x M x D interaction 

!he available N content of soil was significe1ntly 

lnrluenced by the second ~rd.r intaractlon auring 

buth tha yaars o f study. The t ·re.stmant N2M30
1 

recorded 

significantly ~iqhar N content compared to rest of the· 

t~~atment ccimbination. In Qenar~l. the applicdtion of diuran 

improved th111 build up CJf $Vailablt:i r~ undt1r all. thtt lsv.,.ls 

of N .and depths. At all th(,! depth!;!, th~ l.:i1.1 s r aveiilebla N 

was raco rd ad under unwaadad control plot·s ( Ap pandix-15). 

4.7.2 available ph ~soharys 

DifFersnt N rates did not affect the available P 

content of soil throughout the coursa or study. Data als o 

reveal that the 111an;lq l)mant p racticas did not afract 

aigni l'ic;;antl y the ~tat us or available P in 190'5 but in t n a 
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sUb$aquant ~ear ell the manag~~~nt p~acticas ~xc~pt oxyfluorren 

increased the ~vailabla P content ~1·gn1fi.cantly cuinparad 

to un1.1aaded control. D.luron application although at par 

uit.h grass an'd black po·lythuna mulching ut!:tult~d in the 

highest av·ailable P con~ant of soil. 

The available P content decreased significantly 

w·ith the· increase in d'apth. Its concantratian wae found to 

be maximum i ·n top l ·ayar . or a·oil(.1 .9 and 12.s ppm in 

1985 end 1986, raepactively) compared ~o sub surface laywr 

of 30-60 cm (B.9 and 4.2 pom in 1965 and 1986,respactiv.sLy}. 

Interaction effacte 

The tnteraction effect batuaenN and. l'l on availatHe 

P contant of &all was obaervad' to ba non-signific~nt 

cluring both the years of study(Appendix-12). 

N x 0 interaction 

A study of interaction b~twean N and 0 showad 

that treatment N
2
D

1 
though at par 1.Jith N0D1 and N1D1',y•H 

significantly increased the avai.lable P content of sail th-an 

rest o~ the t raatment combinations dl.Jri ng 1985. In the 

subsequent year, the traatme-nts N1D1 and N.'1.0 1 tho1.,1gti at 

par with N
0
D

1 
and N

2
o·

2
, yet exhibited the highest avalla .... la 

P content of soil. Ragardless or managamant practice$, t .he 

1o·wast c:ont$nt. of availab4e P was record1:1d at lower da11th 

(30-60 cm) with all the N level• (flg.13). 
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M ~ 0 lntaraction 

A pe?uaal of interaction batw~sn l'I x O(fig.14) 

reveals that treatment rt3o
1 

though at par with 1'1
2
0

1
,yat 

significantl¥ increased the a•ailabla P over all oth~r 

tr:aatments in 1985. In the subaaquant year, l'\3o
1 

shoiJad 

significantly higher available P content th&n rest of the 

t rea'tmant combinations. Th1:1 lo~er P cont ant was recoraad at 

:50-60 cm depth ond a·r all the man~gamen.t p racti caa. 

N x ~ x 0 interaction 

The into:tractionu duo to N xl'l ~ (J on aveilabl11 fl contdut 

of soil were obs~rvad t~ be ~an-~ign1f1cant through0uL 

tho) courso of' stud.y(Appendix.-15). 

4.7.J Exchangaabls· potassium 

Graded levels of N lnc reasad the axchangaabla K 

content of soil, thOUQh the JifF~ranca batwden 200 and 400 g 

N 1.1as obs9rvad to be non-significant. Grass m..rlching 

res u lted in a s ig pifica nt increase in exchangeable K 

content as compared to '.lther manag!l"m·ant. practices,hou.,vcir, 

oolybhane mulch and unwaedad control though at per uith 

each other, resulted in a significant lower K content. 

Availatility ·of K decr·eaged uith the increase in soil de1>th. 

Significantly hi·ghar K was recorded in the surl'ece layer 

con1p ar&d to lower depths. The diffa rttn.cas d1.1e to varyinl] 

depths 1.fer·e aliHl si9ntr1cant. 

1. 

I 
I 
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lnterection affects 

The 1nta.ractlon9 b.etwsen N and fll were observed 

t? b~ slgni'ficant only in 1986 (Flg.\2 and Appandix-14). 

T ha e~chang~able K content increased lil'ith the incraasa 

in N level !Jnder all th.8 management practice·s. The traatm~nt l 
N21'1 4 though at par with N,l'l4 increased thQ K content 

significantly compared to rest of the treatmant comb1n~tions. 

The minimum. K content 1Jas recorded in unwaaoad plots where no 

N Fertiliza1 was apoli~d and it wa~ at p~r with N0 1'l5 • 

N x D interaction 

Regardless or management pr~cticQs, thd d~Chang~aole 

K content incraasad 1.1ith th.a increase in N J.avel unu.ar all 

the depths. The t rsatment ,.
2
0

1 
though at par ul th N

1
o .

1
, yt1·t 

s-ignific·ently increased the K content aver all other 

treatment com bi nations. T ha m1nimun1 K cOAti'lnt (73 .• 4 ppm) 

was recorded 'in Na0 3 t reatmant and it wa$ st.at1st1cally at 

par with N1o
3 

and N
2
o3 (fig.13 and Apoendix-14). 

l'I x D interaction 

Tha inta·ractions t,ietwaan :l'I and D war·a aigni fl cant 

only in i985 (fig.15). The tr$etmant M40
1 

exhibited 

significantly higher K content than rest of the tr~atmdnt 

combina·tions. The 101Jest K content was recorded in M0D:{lcs~ly 
followed by l'l5p3 1.1ttch were found statistically lit par wi'th 

t'l103,1'1203,1'1303 a·nd 1'14D3• 

,f 
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N x M x 0 interactio~ 

The interaction among N,M and D u~re r~cardad 

non'-i:slgolricant clurln1,1 both the years (Apµ1:1ndillr-i5~. 

4.7.4 £xch41nqaabla calci11111 

1'he ~raded l~vsls or N lncreesdd the axchang~ablw 

Ca c9nt erit si.gnificant l y an.d ~as rilaxim.Um uith 400 g N in 

botl'l the years of study. Grass mulching reaultlid in a 

s ig rii f ic·ant i ncre a9a i n Ca cont ant comp a rad to other 

managem11 nt p ·ract 1 ces. 1'he e xchangeab la 'Ca content detireasad 

significantly uith the increas~ in daptn. Significantly 

higher Ca content uas recorded in e.urface layer{0-15 cm) 

camp a red to .lower da.::i. ths. 

Interaction affect-s 

~ x M interacti on 

Thd interaction dua to •'-' and managlimant practices 

failed to e ·xa rt 1 nfluanca on e><cha·ngeab le Ca contttnt 

during both the years of study( Ap pendiic-14). 

N :ic 0 i nt e r act i on 

A pe.rusel or interaction between N and() (Fig.13) 

reveals that tre·atment N
1

D1 though at par with N2D1 ,yat 

significantly increased exchangeable Ca over all other 

treatment c.om.binalioris ~ n 1965. In 1906·, th.• treatmttnt 

combinat~on N
1
0

1 
raised tne axcha1»9eable Ca content 

signirlc11ntly then rest of the traatni"nt combinations; 
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M x 0 interaction 

The interaction of m,.n 1,,1as found to be signi f leant 

during both the years (f"ig.15). The treetm111nt -MlJi raco·rdsd 

the hlghe•t exchangeable Ca cdntant in 1985, but it uas ~t 

par with M3o1• In 1986 treatment 1'140 1 though <1t par with 

~3o 1 ,yet exhibited the highast Ca content (6~1.4 ppm). 

N x M x 0 interaction 

Statistical changes in .aoil Ca content au~ to 

N x M x D int.eractione \olere 1.1itnessad in 1986 only(Ap, andix-15}. 

The treatment N2M40'1 though at par with N
1

1'1
4
D

1
,N

2
M3D

1 
and 

N,/'1,p 2 , yet a·xhibi tad the highest Ca c:>ntant. Thtt minimum 

Ca content was record.&d in N
0

1'1
5
D3 and was statistically at 

par 1.1 i th N0 M0D3 • N0 M1D
3

, N0 rwi 2o :Z' NO iwi2o3 , NOMlO 2 , N0M"3o3 and 

N
0
r!'

3
o

2
• 

4. 7. 5 Exchangsab·le magnesium 

A' perusal of the data reveals that Mg contttnt 

of soils uare significantly influenced by N levels, 

management or:.ictices and depth. An increase in 1;JXchangciai,>l1:1 

soil l'lg wee recorded uith incrliase in N 18'!&.l during both 

the years under study. Grass mulching though at par with 

diuron rasulteO in a significant increa~tt in e~chan~eabla 

l'lg cont.int com,pared to otheT management o racticas in 1965. 

In the subsequent year, grass mulching again r~euitdll in a 

~ignificant inctali\Sli in e.1tchangeable Pig cor1tant c.omparad t.> 

otha r management p l'actices. 

\ 
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Ths l'lg contsn't dQct'eaa11Q si.gnil'icantly 1.1ith ths 

increase ·il"I depth. The l'lg content in the eut'faca layer 

in 1985 ancl 1986 ware 119.9 and 126.3 ppm respectively and 

ths corres-,onding values of 99.0 and 103.3 ppm i.iera recorded 

at JD-60 cm d~pth. 

Interaction ef'f'acts 

N x l'I inter-action 

A pli.rusal or data (fig.12 and A'l~andix-14') t'9v.13al 

that treatment N
2

1'14 .though at par with ·N
2

M
3 

raised the Mg 

content s1~n1f1cantly over other treetmant combination~ . 

Tht:t minimuln exchangeable Mg content uaa racordad in N0M0 

in both tha years under study. Similarly durin~ 1986, N:/14 

though at par i.iith N
1

1'13 ,M
2

1'1
3

, y\jt eiynificdntly l ·mprovi,id 

soil Mg compared to oth~r treatment combination~. Th~ 

lowest exchangllable Ca uas racordad in N0 M0 du.dn~ both thi:t 

years, of 9tUdy. 

N x 0 Interaction 

In general, graded l~val~ of ~ incra~~ad the 

tixchanga-abls Mg contttnt at different c.iaoths. For both 

year~, the tr~atment N2p
1 

sxhibited significantly higher 

~g eo~tent than ths rest of th~ traatmant combinations 

(fig.13 ). 

M x 0 Interaction 

Interaction due to M x D were ebearvad to be 

significant. in 19~6 only. ihe traatment rri,p 1 axhibitn~d 

\ 
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significantly high~r ~g content (129.a ppm) than t~st of 

the treeit1M1nt combinations. llliniJnum Mg content uaa 

rac.caded with 1'100 3 closaly rol:louad by Pl:20·3 and r1
5
o3 

(fig., 5). 

N x ~ x 0 interaction 

The interactions due to ~ x .M x D in respect of 

axcheng~able Mg cont ent uere observed ~o ba aignificant 

only in 1986(Appencli1C-15). The h1gh1:13t l'IQ coritant (136.7 

ppm) uas recorded in N
2

Pl40
1 

anel it u&S' at par with 

N
2

1'13D1 , N21'11D1 ,N11'l3D
1

,N
1

M10
1 

and N
0
m

4
o1 • The treatment 

N
0

1'1
0
D

3 
reduced the e .xchangaabla l'lg content(9S.2 ppm) 

aigni r i cantly compared to rest of tha t raat111ant combinat 1.:>ns. 

4.B Correlation coarr1cients 

The simple coaFficienta· of correlation of t rea 

characters 1 fruit att rlbutea, leaf and soil nutrient 

status with leaf N or soil N under difF-arent managema nt 

p ractlcticas ere presented i r;i Table 4. 14. 

4.8.1 Laar N 

fhe correlation c~e ,fficients bet~•en leaf N 1.rith 

t rea and I' ruit attributes under di ff'orant managemtint 

p racticea 1.re re obaarved to be non-a igni ficant during both 

the yaara. In 1965, leaf N was significantly ano positivaly 

correlated with leaf Ca, lil11:changaabla K and Mg cantitnt of 

soil( r. p.B48,0.B82 and 0.848, raapa.ctiv11,l.y). In 1986• 

leaf K, Mg, a~ail abla N, exchangaable K and ~g cont~nts 
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or the soil ~era signlricantly ,nd poaitivaly eo1ralatwd 

with leaf N. 

4.8 •. 2 Soil N 

~ perusal of data ravaale that in 1985, 

positive eignJ.ficant correlation axieta.d only batwaao 

s61l an~ shoot ax~ension grouth. I" the subsequent yea~ 

the fruit uafght, laar N, MQ, Zn and available P cont~nt 

of the soil had significant µo~itiva correlation with 

auailable soil N, 

q.9 s~11 nitrific~tion 

The data• regarding the affect of ~ and wtld 

management p racticea .:in the p C-oduct ia·n of NH
4

- N Qnd 

N0 3-N in the aoil aroi given in Tabla 4.15 and 4.16. 

4. 9.1 Ammonical nit ro9en 

A pe.r:usal of data ravaals tha.t the applicati.on of 

N re.aulted en increase in the production or NH4-N on all 

~he 8empling dates in both the years ot study. The 

pro.duction o·f NH 4- .N 1.1as maximum in the soil r&c~iving 

highest dose of N. Tna dif fe•rericel!!I due to dlff., •rent rctte~· 

of N were also 11i11nit'·ica.nt. 

ffegardlese or ~. we~d ~anagemant practices also 

.showed their aupftriority on the production of NH 4-N QO all 

tha sampling dates. Oiuron treatment significantly roisad 

the NH 4-H content as compared to other managBment 

practic&$ during both thEil years. No significant dif'f1:1ran.::~:s 
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Table 4.1.4: Corra1at1on coarficiant of laar N/soil N 
on trea qrowth, fruit attributes, lear nutrient 
,nd available nutrient etatue or ·aoil 

V eriabla 

ltBaf N 'ii/ a 
A Tree cheractare 

Girth 1 nc rem• nt 

E~tension gro~th 

B fruit attributes 

Yilil d 

Waight 
r1rmnaaa 

TSS 

Acidity 

C Leef nutriant statue 

N 
p 

K 

leer N 

0 . :5'56 0. 478 

0,396 0,124 

0. 446 -o. 100 

-0.087 0.·654 

-0.430 -0.477 

-a. 397 -o .01s 
-o.239 -0.032 

0 ,428 

0.111 

** 0.840 

.. 
a. 461 

0.89~* 

o.760 
o. 923* 
0,193 

o.792 
0.002 

Soil t'4 

198 5 , 986 

So!i:l N v/ • 

d,059 0.652 

O,figg* O. 474 

0.693 0.37? 
0.035 0.825 

-0.155 -0.503 

-0.130 -0.110 

-0,032 -0.402 

0. 438 

-o. 210 

o. 588 

0.436 

0.116 
0,106 

0.029 

a.045 

** 0.049 

a. 462 

o. 103 

0.512 
•• 0.864 

0.114 

o. 146 ... 
u,924 

Ca 

l'lg 

ra 
l'!n 

Zn 
Cu 

0,369 

0., 48 

0,667 

0,714 

0.464 0.110 -0.092 0,474 

0 Soil nutrient 

N 
p 

K 

Ca 
l'lg 

0,410 

0.095 ..... 
o.sa2 
o.a43* 
o.399 

** 
0,849 

D.179 
•• 0,975 

D.760 
o. 425* 

•• Signi t'icant at 5 par cant laval 

** a .e 21 

0.340 

-o .. 409 

0,363 

' .. 
o.991 
0,774 

0.733 

0.192 
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between atrazine and cxyrluorfan could be observed on 

1st sampling data in 1905. However, during 1986, the 

difrarences batwaan grass and polythane mulch wera 

observed to be at par on all the sampling datas. 

The production of NH 4-N due to N x managemant 

practicas ues affected si~nifioantly only on tha la~t 

sampling Cates in 1965. The traatmant N1M3 though at 

par ~1th N2M3 lncraaeed tha NH 4-N slgnificantly(22.2 ppm) 

as comperad to other treatment combinations. The 

tr~atmant N0M0 produced significantly the la~sst NH 4-N 

content (15.J ppm). In 1986, no significant differences 

due to N and M ware recordQd on all the sampling dates. 

4.9.2 Nitrate nitrogan 

In general, a direct ralationahip was obsar~~d 

betwaen N level and N03-N production during both the years 

of study. The maximum production of N03-N ~as r9cordeo in 

plots rsca1ving 400 g N on all the sampling dat~s. The 

differences due to different rataa of N uars obsaruad to 

ba significant ror both the years under study. Th~ra 

was a decrease in tha production of N0 3-N after 60 days 

of h~rbicidal application during both the years. 

Ths ~aad management practice$ increa9ad the 

total amount or N03-N on ell sampling dates for bot~ thd 

years. In general, diuron prouad superior in incr~asing 

the production or N03-N significantly compared to othar 

management practices on all th& sampling dates. 

<' 

1 
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Tablll .. . \ :.: crr .. ct ot' nilro9.n und """d 111· .. na9uo1unt. pr.1Ctl•.O• IHI th• prodi:Jctlon 

ar .Hl:l 4-H(pp .. ) 

T r•at ... Qnt. 

0 

200 

400 

1.50(0 .'0S) 

30 60 90 

~fll0 ) 32.0 37.D 33.4 

(N') 36.4 42.0 41 . 1 

(N
2

.) 42.& 48.7 47.2 

2.0 1.B 

Uaed ~anegemenl ~zacticaa 
un .. a·eoa·d control (1'10) 3·4. o· 3B. 9 ;)7.51 

At l'ei1 ne 

Diuron 

tire•• •ulcri 

LSD (0. OS) 

N ,. l'I 1 nt11 caction 

(P11 ) 31 . B 42. 7 

(1'1 3 ) 41.D so.-O 45.·7 

fPl 4i 38.J A2.5 41.D 

(1'15) 35'.it 40.4 39.8 

2.4 1.B I. 9 

N
0

!'1
0 

211.~ 3'3. 1 :n.-2 

N
0

1'1
1 

33'. 4 37,5 3·3.9 

HpP12 31,7 J6-.7 31.3 

NOl'\3 3'6.a 411·.s 37,5 

H01\ 34.3 :is.6 JJ.1 

rt0Pl5 78. 2 34. 2 32.·s 

H
1

P1
0 

33.S 37,.9 33.4 

"1"1 36.9 42.D' ·37 , 3 

N1P1 2_ H.6 •ll.2 111.6 

N1Pl3 41.S !>0 . 2 37.8 

.. ," .. 
.N11'1S 

N2"1a 

rill~ 

Nl12 

N2f'IJ 

N',;11'1'4 

37.6 4.2.6 

34.4 39 .1 

40•0 45., 

43,1 48.S 

47.0 

44. 2 

46. 4 

40, s 45, 7 45, 9 

45.s ss.s s~.7 

43.1 49 . l 48.2 

40.8 

LS,D (o.os) NS NS 

,rtar 
1986 

170 30 60 90 

17.6 2?.7 37.7 31.0 

19.0 31 .2 4U.7 36. 9 

2'0.9 37.4 45.6 40.IJ 

,1. s 

1·9 •. o ~9. iJ 3J.e 

t9.9 33.6 4J.3 

2.:s 

29.9 

110.3 

17.e 30.6 37.S 33.1 

120 

17. S 

71.4 

24. 2 

1. 3 

t7.5 

23, 3 

21 . 2 3t.v s2.9 47.o 30. 2 

19.3 32.D 37.4 34.S 18.6 

17.7 l0.3 :S6.1 32·.6 18.2 

o.e 3 . 8 2. 5 3.• 

15.3 73.S ~.D 25.S 111.0 

10.2 z!i •. 9 35.1 32. 1 22·.o 

17.7 2•(.2 31 . 6 26.7 15.~ 

19.8 33,2 ·44•8 43 , B 25,3 

19.8 :17..3 31.B 30.S 14.3 

15.6 25.1 31.1 26 .~ H '. 8 

15.4 28 -. 4: J3.B 29.9 17·. 2 

19.4 32.D 45,0 41 . 9 25.1 

18.6 29.8 37.9 33.2 10.1 

~2.2 35.7 52. B 46.6 l0.1 

19.4 31•6 :.1/.6 35.D 111.3 

19.1 2'.l , 8 l0,7 34,9 19.7 

18,9 35'.7 39,6 !U,3 Z1.3 

20 •. 4 35.0 43., 39,3 22.0 

22.1 ~t. 7 68.6 50.6 3S.3 

~.'1 37.D 42,li 38.0 22.7 

20,7 3S,9 40.5 36.1 21.6 

, • 4 NS 

.. 
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f ebl• •• 1.5 : (f feot of nil r•u111r1 and uqad 01ana9emant p ·E"oc:tt.c:e:1 un th11 p rod<1c:t·ion 

.) .ur No3-N(pp01) 

0 

700 

•00 

L.SD(D .OS) 

30 60 'JO 

29.2 33.2 29.1 

l6.7 ·41.5 37.0 

42.2 46.5 42.2 

0.2 

IJ••d n1an•l)om11rit .pfac:tlc'113 

un1.111edad control (1'10 ) 2~.J 32·.3 28,S 

nr.at1(111 ( 1'1
1

) .36 .9 41.5 36 • 9 
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Diuron {1'13 ) U.7 4,9.9 45.8 

ere,. 111ulch (114} 

pal ythane m<Jlch (1'15 ) 

~S0(0.05) 

H " l"I lnt•~action 

LSO(O. 05) 

"ol'lo 

Ho"'1 
NOl12 

NOll\3 

NOll\4 

No"'s 
N

1
Pl0 

N1"'·, 

~11"12 

N11'13 

"1"4· 

141"s 
"2"'0 

Nlll 

"·l'2 
l'i/13 

H'.11'14 

N2"1s 

41 • 1 46. ) 42. 2 

32.& 3~.9 31.7 

0 . ri 1.6 3,2 

21.8 25.S 21.6 

30. o 34. v ~9:.a 

25.5 31J,S 26,'I 

36.~ 41.2 :17.6 

35.4 39.9 34.7 

25., 211.6 74.'6 

1'8.S J3.6 28.7 

3'1,'I 41.2 37.6 

33.~ 37.S 32.2 

45,6 51.3 45.3 

41. '1 46.6 42.4 

1:l. 7 '.36.8 34. 1 

Jl,6 37.S 35.J 

43,l 48.7 43.0 

l9.4· 41.7 36,7 

s2.a· 21.l s2.s 

46.7 53.5 49.S 

3e,6 61J, 7 JG, 5 

!opUcaUon 

1.20 30 60 90 120 

31.3 21;6 ~1.7 24.7 21.2 

3S,9 22., 311.4 30+ 2 26.D 

0,7 1. 0 1 .. , 

22·.4 19,4 27.3 W;O 16,4 

31.S 21,4 33.6 27 .9 22.6 

26.1 20,8 21J,2 :l1.9 \7,9 

39.1 23.6 40.~ 3,3.8 24.9 

36,4 20,9 33.1 27.S 24.1 

26 • 7 20. 2 28.. 1 22.4 19.., 

3, 3 u.,s 1,U 1.s 1.4 

15.9 t?.9 ?1.4 15,7 11.7 

23.6 t9.1 2e.1 :n.s ic;i.s 

2-.1.a ie.1. 2u.t1 ia.o u.2 

10.J 22.s 31.4 2\1.'J 74,2 

19.1 19.6 'l'.I. 7 23.1 \9.:J 

1•.r•t1 1e.3 n.3 n .. e , s • ., 

22.2 ?0.3 '"27,4 · 19,S 16.1 

32.5 22.4 3?. 0 21.J 23.0 

26.1 21.3 23~7 21.5 H.3 

41.1 24.2 39.1 32.1 28.3 

36.8 20.3 l•l.3 21.3. 2.4,4 

211 . ::i 1':1,!I ro.s ~a.3 10.2 

29._., 10 ... a 33, 1 ·24 .. e 21.4 

38,5 22,9 40,J 33.8 2S.J 

41.7 25.9 ~U .. 3 38 ,~ 35,6 

43,6 22.6 :!7.3 l7.2 '2b.S 

:i1.o ~~ .. s 33.~ 25.2 2J.5 

NS t.4 1.7 2.7 2.5 
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Higher production or N0'3-N waa recorded in 1985 as 

compared to 1986. 

The interaction• b~t1.1ean N x l'I were oballrv~d to 

be significant only in \9b6(lable 4.16). All combinations • 

of 400 9 N with a1thar or the management practices exhibited , 
hiqher production of' NOJ'-N on all the sa111pling c;latas. T)ld 

t raatmant N2M3 differed significantly and g·avs higher 

content than rest of tha t raa.tnu~nt comb.1nations an all the 

ssmpling detS"s. The minimum N0
3
-N content was recoru-ttd in 

N
0

M
0 

and it differed signricantly from raat of the 

combinet 1 ona. 

4. 10 Soil micro-f la r.a 

The data pert.sining to the affect of N and 

managema!lt p racticea ::in fun·g1, bacteria and acttnomycatei:i 

population are presented in Tablas 4.17 to 4.19~ 

4.1G.1 Fungi 

A. perusal of data (Table 4.17) reveals that fungi 

pop1,1l.e,tian· in .soil incI""sased with incr111asing level of N 

on ell the sampling dates. In 1985, the differences due to 

dirrerant levels of N ware significaht on all the saffipling 

dates except at 90 days where the diffarancas, between 2ob 

and 400 o· N 1.1ere observed at par. In 1986, the di ffaren·c~a 

batwaan 200 and 400 g N 1.1et'i;t ob'served ta b11 at par on first 

two sampling dates, thereafter, the significant diffa~enc~s 

wer.e racordad even upto last data or sampling. 



One 30 60 90 1·20 

r9e5 ' \j&ii 1985 1986 1985 1~86 19~·5 1986 1985 ,986 

Nitrooen(g \rae- 1) 

O ( ~] 11'.S 11 .1 12.2 12.o 13'.2 12·,3 16.3 '3.6 12.2 n.::f 

700 

.tOO 

LSO (O. OS) 

13." 

15.8 

0 .• 3 1.1 

17.2 

1.3 

13.J 

14. 3 

, • 1 

16.9 

1e.s 
13.9 

1 s.o 

o .• 7 

20 .3 

2 .. 3 

15,0 

16.3 16.2 14. ' 

0.6 '0.5 0,9 

1.10 .. 1d ,,,.nag•m•nt. p 11ac:tice• 
urwuoeo c:ont. c-ol (l'IG) 9. e 10.2 10.4 ,_, ,, 10.3 11 ,.7 9.7 10 .9 

,.'tru.in• (1'11 ) 12.7 12.0 H.D 12.e is..~ 13.3 1&.2 15.2 14.1 12.2 

Oorluorfttn (1'1 2 ) Hi.• 13.6 1.s.1 111.2 111'. 7 15.1 2s.2 16,1 16,'1 u,o 

Oluron (1'1·3 ) 18,ll 14.7 l'i,J 15,7 ·71,3 16,S 711,6 17.S 1'8. l 14.7 

cuu .,.,lc;n (l'I~)' 14,0 12,1 16 .0 12,7 16.4 U.9 23.J 14.S 16 . l 13.2· 

P·olythane mulch (1'1 5 ) 9.2· ·10.0 11.S 10 . 9 13.1 12.7 11.a 13.S 11.5 11. 7 

LSO(o.os) 0 .8 0.9 1.0 ,_, 1.s 2.9 t.2 1.1 f>·,9 

N • ,l'I i:n.ter.action 

Na"o ., • o 9.0 1.2 rn.o e.o e.o '7,5 10 . 7 7 .'2 8. 2 

N
0

1'1
1 

11,2 10.7 U.O 11.2 12.7 11.7 15.2 13,2 t2.7 1U,2' 

tc
0

1'1
2 

is.a ,3,0 1s.1 n.s 11.0 14.o 22.s 1s.2 u.o u • .:i 

N0 1'13 15 .7 14.0 ,7,ll 15.0 18.7 16.2 27,7 ' 11.0 16.5 14.,0 

N0 1'16 12.7 11.2 ,3.0 12.2 14.D 13.0 16.7 U.S 13.7 12.2 

''ol''s 1 .~ !l·.O e.5 10.2 9.o 11.0 o.o n.o 9.2 19.0 

"i"'o io.5 10.s \1.2 11. 2 1l.D 12~2 12 .. 1 1l.7 10.s i1.2 

NlPl'I 12.0 12.0 l .4 . 0 13 .0 16.2 1~. 2 19~.0 14.2 14.0 12.2 

N
1

1'1
2 

1'5.7 1l.7 IB,2 15.0 20.D 15.2 26.5 16.0 16 1 2 1J.O 

N
1

1'1
3 

2u.7 1s.o u.7 16.0 21.a 16.0 20.0 11.2 10.2 u.2 

j N
1

1'1
4 

i:i.2 12.0 . \5.1 1:i.n 11 .0 t4.o 2ti.o 14.7 16.0 1J.2 

rw
1

1'1
5 

a . 2 10.0 ~.o '1 .5 14.2 1l.o 11 . s 14.o 12.0 1;-.0 

Hl'o 12.0 n.o ~.1 12.0 1s.2 13.2 u.s 10,1 n.2 u.~ 

112''1 1s.o 1l. 'l '\a.O 1J.7 n.5 1s.o 1u.2· 10 . 0 1s.s u.o 

till? 1t),5 14,0 2'.2 14.2 22.0 16.U 2c..7 17.0 1!1.D 16.0 

N.2"'l 20.0 15,2 2'.2 1.6.0 24.0 17 .2 19,S 16.2 20.7 15.7 

N2~4 16.0 13.0 

"l's 12.0 1,. o 

LSO-(D.05) NS NS 

•• 

l 
' ·I 

13.D 

11.0 

18.ci 14.7 

1ti.O U,O 

NS NS 

\ 

26. 2 

16.0 

NS 

1s.2 19 .. 2 14 .• 2 

16.S 13.0 13,2 

115 NS !\IS 

' 
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All the mana9ament practicaa in general, raised 

th s fungi population significantly comp.a red ta no waadi ng. 

Polythene mulching raiaad significantly fungi population 

compared to unweed~d eantrol on second, thira and last 

date or sampling duriru~ the first year of a"p~rimantation.­

How-.1111r, durin11 1986, thli differences blit1.1ean polythena mulch 

and u.nwli ad.ed cont ro.l we re not s1gni f icant 'ln all the 

samolinQ datwa aKcept after 60 day.s from hertd.cidal 

application. Diuron significantly gave higher fun)1 p~pulation 

followad by oxyfluorfan on all the sampling dates durin~ 

botti the yaars. Tha intarac.tians batw11an ~ and M on funyl 

population were not signif~cant on al.l the samplin.1 elates 

during both the ya.jrs. 

4.10.2 Bact.aria 

Graded levels of N incraaeed tha bacterial 

popul.ation ai·gnificantly and was maximum uith 400 g N. 

Ba.cterial population inc.raased periodically ui;»t,o 90 days, 

thereafter decline in population was recordad·. The diffli·ranca.s 

between O and 400 g N ·ware observed to 'be signifi~ant on 

ell the sempling dates except the first one·. 

All the management practices influancad tha 

bacterial population aigni ficantly(Tabla 4.18). As l.lith ~. 

the bacterial ~opulation in~reased under all the mana~~ma~t 

p ractlce,s uµto 90 ·cays. Thereafter, thli population t1111dad to 

daclirui, Oiuron apolication m•intainad slgnificantlv 

hlr;ihar tiactarial p,op.ul3t1on than rliat of the maoagliment 

p ractice·s C:turln~ b·)th the yea.re of experimlilntation. The 

\ 
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T•bl• ., .• 1.,S (rf• ct of n11. r uQ" n • nd U8 '1d "' • 'IAQ•o11e nt P•t eotlc"a On the b • clurl.al popul . t l on 

(Ji 107) 

Day» .. rtu T 111pUor1Hon 

J D 6D 90 
1985 1986 1995 1986 19as 1906 19as. 19e6 1985 1'996 

0 

200 

•Dg 

LSD(0 . 05) 

(ifo) 9. 4 

( N
1

) 9.6 

( 112) 11 . 7 

1.1 

IJa• d· ~e-na.Q•ment p raot l c·oa 

unu.,.,.i .. d conti rol ( 1'10.) a. 2 

·Uraz.i'n• (1'11 ) 10 . 2 

Gus• ll)UJch 

i> ofytti• n• mul c:li 

LS0 (0 . 05) 

J 

{1'17) '2 . J 

(P13) 16.5 

( 1'1 4) 7 . 4 

(,f\1 5) 1 .o 

1.8 

"o"o 7, 2 

~0"'1 10 . '2 

NOl'l'2 11.2 

"'oi'IJ d . 2 

N
0

1'1
4 

6 . 2 

11
0

11
5 

6 . 2 

N11'1
0 

e . 2 

Nll'll 9.2 

" 1"2 10 . 2 

" 1·"'3 16.2 

" , "'. 7~7 

"1"s 7.o 
N

2
1'1

0 
9 . 0 

" 2"'1 11 .2 

" 1"'2 l t. 5 

N21'!'.l 113. 2 

Nl14 O. 2 

N
2

ft 5 0.0 

LSO (D , 05) NS 

n . o u . 2 ·1•.s 36 . :7 ·n . • .6 4.2 61 .1 25.B 2• . J 

1l.2 29.S 30 .0 68 •. 4 69, 6 17 , 8 72. 6 29.3 28.3 

13 . s 30 . • 3 1 • • 7 4. 7. " s. 3 7 4. 4 71 • 1 2'1 . 4 '26 • 7 

1 .1 2 . :i 1 . 8 5 . 2 <1 ,D Ci.4 3 . 2 J.2 '.?. 2 

11 . s 1&.1 n . e •r.1 . 1 4-l.1 2•.s 42,9 21,!I· za.o 

1 2. 6 2'1.6 23. 2 59. 0 6 1.U Ji> . O 72.2 27.5 l!i , 3 

u .s 26.!I w.s 66 . 7 67.a 14.1 112. 1 n ·.o J2., 6 

11 . 1 J .4.7 :ss . s ea. 5 aCJ.e so. 1 96 . S JJ . 3 l2. 8 

a . 3 2J.4 H.3 s!l . 4 1. 1.1 34,1 6A.i:I n ·.6 1'.! . 3 

~.3 ?O.S 21 . S 41.9 Al .IJ J0 , 1 56,6 2:?.6 ?(.,!> 

1.5 1 .2 2. 0 3 .6 4 . 0 /\ . 2 2.3 1.S 

e .o 9 , 0 e . o 20. 2 18.7 22 . 0 8.s· 21 . a 7. s 

n . 1 11 . 1 10 . s 35 . o 16.s 67. 2 69. 2 26 . ? 2& .o' 
1 4.2 1 5 . S 13.S 45.7 46. 7 83.S 84. S ln. o 31) ,0 

15. 1 28 • . 2 26 . 7 62. 0 t.4, il 94 _.(l 94, S 32. 0 :12. s 

1 . 11 ,o .. a .9 •. 0 1a . 2 17·.s ·s3 . 2 s2 . 5 21.0 21 ... 0 

9. 7 21.S 20. D 50 . 3 54 . 2 60'.S 62, 7 21. 2 11.S 

n.5 28 . 7 26 . 7 67. s &.s.o n.2 1a.o 31.5 .n.o 
12.l'l 3.·2.s 3 1. 5 7•. 2 1s. 2 s1 .o es.o 33.7 ::1s.o 

11.s 39.o :n .1 93 . o 9.3 . 7 9e.2 97.1 34. s 3s . s 

a~1 10.2 151,o 1.1 .o n . s 73.'2 74.2 ::10. 0 ~o. 1 

7. 5 27 . 0 25. 7 57, 7 58. 0 6S.7 64. 7 24.7 2& . o 

1 t.o 2J . o 12,2· s6.2 56 , 2 59.s s1 . s 21.s. 11.0 

1:S', S 29 . S 27 . 7 77,0 77.s 11 . s 6.9.S ?4.2 31.7 

t1.2 36,7 3s.1 ao.e 10·1 .s 1s.1 74. o 1·2.2 )1.0 

19.S 40.5 39 , 7 102.7 111.7 108.S 9'1S 33. S -:l0 , 0 

10. 0 31 • 5 30. 0 68. 5, ·10 . 0 71. 0 59. 0 28 • 7 ~ • 7 

9.7 25,S 26. 'I ss.7 ss.o 61 . S 51 . ~ 22.2 :tf>.O 

NS NS 2. 2 6.3 ..S 7 . 0 7 . 3 llS 2,7 
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minimum popul~tion waa racorded in unWQ8ded control. 

Tha interaction due to N and M fail~d to 

influen.ce th11 population of b.i.cteria on :the first samoling 

date du.ri n9 both the yss n. Likewi.iu1 no significant 

differences ueTe obse~vad aftdr 30 and 120 day9 or 

herbicidal apollcation in '\985 and at 60 days in '1966. 

... 

The tr·eatment ~ 21'13 r~f~ultad in significa~t hi.,ghar bacteria 

population compared to o·th.ar managamant practices on call 

tha sampling dates except tha last ona. On all the aamplin~ 

dates. the louest bacteria count uas recorded in N0M·0 • 

4.'10.3 Actinomycataa 

lt i.~ avid.ant from (Table 4.19) that~ applicatior:i 

exerted eignifi~ant influence ·on actinomycstes counts ~n 

all the samplin~ dates ~xcapt at 60 and 120 days interval 

during 1985. In general, tlia actinomycatas population 

increased ~1th the increase in N application~ ho~~var. tha 

dirraienca~ bst~aan 200 and 400 9 N ware observed at par 

after 1 and 60 days of herbicidal application during 1986. 

The higher actinom.ycetea counta i.:6'ra noticed on firlit 

sampling d~ta an~ thereafter a d&clina in population was 

noticed. 

The d!rra rent manag.emant p racti~as recorded 

ai9ni f ic ant influence on actinom,ycet ss population on all 

the a amp li n~ data a. iha actinomycatae count we r.a 

aigniflcantly higher uridar diuron compared to other 

m.anagemant practioea. The diffaranca bet.w1Hi'I bla.ck polythene 

\ 



labl11 .:. . 19 £ r·rac.t or nit t ogon, and "11J• d 111.anag<1rnant 1nact1cas on. actlnolftyc•ta • 
P~"'l"tlon(x 1o4) 

D11Y• art .• r appl 1.c "'' l on 

( H
0

) 113.i\ 33.t\ 

(N1 } 69,S 37,6 

(H2) S.1.6 JS.6 

LSO(O .tl5) 2.7 
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30 

10. 1 , 1 • 2 

11.2 12.6 

20.s 20.1 

1.1 s.e 
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2
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and un~eed~d control ~ae at par after 30 d~y• of 

hlirbicidal application in 1985 and at JO and 60 day.a i n 

aeoond year. The polythene mulchin-J axhlbit~d tha 

lowaat actinomycete3 c.ounta on all the sampling days 

a.capt th• rirst one ln 1985. 

Tha interactiona pt1t1.1~an N 11nd manQ9ctmt1nt P. racti•C8·8 

on aotin3mycetea population w~ra ob~arueci' to be aigAificant 

o~ly 1 and 30 days after tterblcidal application. On fir~t 

safl1) ling date the highest act inomycataa population 1.1as 

obtainea in N1M3 clo$aly followed by NfiM3 and N1 ~2 ~uting 

f i rat year of exps rim en tat ion 1o1h ile in aubaequa nt yda r 

it Wa3 st~tistically different from rest of the treatment 

combinations, Ttla minimum actinomytates count ware noted 

1 n No"o on th~ fi rS't two a amp ling dates. 



CHAPTER - V 

n ISCUSSION 



OISCUSSI 'ON 

1'11 run al nLJ·t ri ti on of' r rult trees co nside rab l y 

influence the uptake or nutrient•, root distribution, 

weeo population. growth and productivity or fruit trees. , 

Ch1i1mic:el wead control is a mod·ern practice and has been 

adopta,d in many advanced ·C·o~ntri11a. The trad!t..ion.al 

p ract.i.c11 or mulching is cammonl y us ad by the fruit 

gTow1i1ra to cona~rve moisture and to increase th~ 

avallabili ty or nutrients. In the present inve:stigation. 

the influence or different levels of N under differ~nt 

management p ract.ices we re S"tudied and results obtained 

on weed control, gro1.1th, yield, quality paramete·rs, uptake 

or nutrients and soil characteris~ics 'have bean discu~sed 

as Follows: 

5.1 Weed studies 

s.1.1 \Jaad l"lora 

Different levels of N incraasad weed population 

and dry weight of w~ads. The increasQ in ~onocot and 

dicot wee~s population 1.11th the increasing lavsls of N 

in ttia p rasant study ls undet'8tendabla in view of ga ne ra-.l 

role of this element on gro.uth of grQen plants·. Sines N 

is essential to plant growth, lts applic:a'tion 1.n soil will 

obv·i .oµsly trigger the we111d germination ·an·d growth. 5111111.ar 

rindlngs have b•an reported by Bhatia (1982), Jayant{19~4) 

Khokhar(1904) ana Bhan(1986}. 



97 

The weed •anagement practices significantly 

raduca·d the weed population. However;. the wttad control 

effect of black polythene fl\Ulch was qiuch pronounced 

than grass mulch 1.1hict, 1o1es closely c;ori'tested by 

diuron. Th}- effect of mulcha11 in W!'ed population 

reduction may be attributed to the fact that under 

m~lching, weeds era controlled by etiolation and act as 

a physical barrier fol' the newly emerging waedit(Aobimn>n 

and O'Kannady,1978: J~yant,1~84% Sharma,19~s). 

All the three herbicides namel.y atrazina, 

' 

oxyf Luorfe n and diu ran reduceo wa'ed pop u l a.t ion s 1 g r11 f icar1t l y. 

Among the naJ"bicioas, the highest weed control was obt ·ainlid 

with d1uron closely followed by oxyf luorf~n. s,qnificant 

control of weeds by atrazine arid diuron obaa.r.vai:I in the 

pr~sent investigation is in conformity uith the finuin9s 

of other workera(Dolby and Putnam,198.0; Oaniei.l,1981; 

\Jest et al.,1903; Sharma·,19S6; Bhan, 1986). The httrbic1cltt::s 

uss'd in the p~sant investigations a·ra syst ... 111lc and are 

8 ppl1ed to the soil a~ preamerg&nca to ueads, The fora~J•t 

function of the soil actinq, htirbicides is to p-rsvant the 

ga rmination of viable weed seeds or retard th11 g routh 

of used aaedl.ings. All the three herbicidoas exsrteq 

inhibitory affect in one or more of the ph9sas of 

a~adling growth. 1) early ger~ination i~e. th~ amargenca 

of rediblaa ii) s~edll~q astabliahmant at tha expens~ 

of endoap.erm 01· cotyledonary rasarvss 111) Cro1;,1th -of 



eaadlin9 arter the aead reserves are exhausted. 

Inhibitory arrect of atrazina, diuron and oxyfluorfen 

is c;ien .... rally accompanied by failure of the metabolism 

or aeed reserves. Th~ra ls marked sensitivity of early 

ueed seedlim:is grauth to the preamargenca herbicides 

( Cart1.1-right,1976). Herbicides are often absorbed by 

the roots of younQ grouth wQad plants and traoeport~~ 

to the foliage via tra11spiration 8Ll'9am or apap·last 

and exert an inhibitory e.f .Pect on photoch'Jmical Oi<idative 

phosphoryl ·ation and respiration. 

The triazinea and substitutQd urea herbicides 

have usually baen ano1.1.n to Lnhibit the growth of intitct 

plants a,nd this tias beeri attributed t .o the blockagit of 

photosyntheaia. The most sensitive sit·a of action of thasa 

h -"rbici dee in photosynthesis is photosystam 11 (Vost rel 

at al. i970f M~raland and Hilton,1976). Currently it ib 

widely acc·eptad that b.oth d.iuron and atrazine invulves ti-1a 

blockage o.f elac:tron transport betowaen .. Q (i:>rimary tilerctr::>11 

acceptor for PS-11') 11nd PQ (Plasto Quinona). This proiv<Hi.ts 

the for~ation at ATP and NAOPH, which ara raquired for 

1carbon dioxida fixation (Ashton t1nd Crafts,1981) • 
. 

Histological studias h•va ahoun that atrazina cauSds 

accelerated vacuolation in the ~~lls,. ·di~irtt3g~at1 ~n of 

chlorapl4 sts in tha laavas, ce~aation of chemical act1~1ty 

and a les:iar thicnkass of csll 1>1all o~ sievli and trachdary 

elemdnts of tha· stem. Cytolo51ical irweiit fgatlan~ havd ::lho1.1n 
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that the fine structure or tha chloroplast is greatly 

altered by treatment ~1th atrazina (Ashton and Crafts. 

1981). All of these e~racts were observed only in th• 

light, but not in dark, thus indicating that these 

inhibitor-y et'fects at.a as·sociated with photosynthetic 

p rocasaea • 

. Oxyfluarran, a dlphenylethar he~bic1da. ceu~e~ 

the stomata to close as a result of increased marnbral'ls 

permeability (Gonska and 'Hopen,1978). They also notic:£:ti 

stimulation or ethylene synt.hesis causing loaa or plastids 

from the bundle sheath c~lls ahd finally leaf abscis·sion. 

Oxyfluorfen requires light for U:,s act.ivity. Van:;Jtona end 

Stahle (19? 9) Foun.d that oxyfli.rorfttn treated plants wa'r& 

not injured in the dark, but 1.1hen they 1.1era placed in 

light the plants shouad injury sympto~s. The rat~ or 

injury increased as li9ht intensity increased. Pritchad 

at al.(1980) raport·ad· that photosystem Ir linked 

phos.Phorlylation and ohotosystem II ·a1actron transport 

ware inhibited 6y O·xyfluorfen. They reported ttial ttte 

rapid me-mbrana disruption by oxyfluorftin in light suggests 

·either Ce) photooxi~ation of call components. through 

1 ntaract1ons i.ilth plant plgD'lsnts (b) injury due ta 

oxyfluorfan induced t~xic compounds or (c) ihterfaranc~ 

fro111 e more b15slc biosynthetic raacftion uh1ch is reqclirtid 

for the prevention of photoox·idative d11struction. 

• 
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A 111arked decrea·se 1 n both rAonocot and dicot 

ue•d popJlation 1.1as observed in 1986 compared to 19.05, 

uhich i~ explained in the light of fact that besides the 

residu~l affect of h~rbl~ldaa which tended to persist 

in the subsequent yea r.s, tne herb~cidlis we t'a raqui rad 

ti). tAk& cat"1j of la·ssar uaed popul.atioo because or mora 

efficient kill !~ the first yea~. Thia fact is al~o 

borne out rram the data on dry weight af weeds(Tabla 4.6) 

where reduction can ba noted in second year compardd to 

\ha firet year. These findinoa land a cradanc~ to the 

earlier observation or Bhutan! 1:1t al.(1983), Khokhar(1984) 

anc! Sha rtna ( 196 5) 1.1ha ra ~19ni ficaiit reduction in w.:it1d 

population and dry ,.,eight of 1.1.:iads uaa r~cotdeo in the 

seconu year a~ comparaa to the first year. 

s.i.2 Nutrient removal by u.eads 

The 111acronutrient removal l:>y weeds increast:td 

~1th the increase in laval of N but aacreased under 

mulching and herbicidal epray 1Jhich was due to proportional 

ihctaaae or decrease in 1.1ead population. The minimum 

nutrient removal in plot& where no N \Jae applied may be 

attributEild to the l&aaer ue·ad density plolr unit area ·con1p~tCld 

to the an as supplied with hiqh8l' N dosae which cons aqua nt l y 

accuaiulat ad a higher dry raatt,.;r. t'lany vorkar:s have 

r"!portad inoraaae in nutrient removal by 1.ieads ciua to N 

application in stone fruit orchards(Bhatia and Bhuta~i, 198:5; 

Jayant,1984; Bhar.,i9B6). 
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Tha m~cronutr1ent removal by weeds uare 

signiricantly low under mu'l,ching and 1'.l<Jrblcidal traa·tmenta. 

This was dua to lo1o1a.r weed populationpnd reduced dry 

weight under thesa t rsatments. Jayant ( 1 ~84) al~o reported 

mini111um loaaaa of' nutrian't wi·th harbicitles end mu~chin~ 

in plum o rctiards. Simil.le t t:ttduction i!n nut~.ia nt removal 

due to herbicidal apollcation in stone fruits heS' 'b.aari 

r.aportad ·(Bhan et el.• 1983; Sharma·. 1986). 

Wlth tha incraa~a in N lev~la• thera ~a~ a 

corresponding incraesa in tha nutrJ,E1nts removal by 1.1aade 

under <Ji ff'arent management p ract·i.oaa. liaiasa ( 1 c;;77) 

uhile wo rkln9 '1o1ith 'd' Anjou paar raport1:1d l·ncraa~1nl 

level9 of N reduced the affect of triazi~a and trlazo1a 

ha rb 1 c id as • 

5.2 Tr~ .:i productivity 

' 

Nitrogen apollcatlon signifi&dntly increased 

the gro\Jth of tree in terms of trunk grouth, &hoot 

ext~nslon growth and prunin~ ~~ight. Sav1::1ral uoTke r~ havd 

rtJpo rted an incraa3111 in tr~~ vigour d1111 to N fa rt ilJ zat ion 

in p eachtta ( l'luCunn, 193 3:S Ritt a r, i 96 Sa Btt roccio eod Pianzo, 

1966·S BaJttar,1974; f'ton.!:ltra ·et al.,1975# Kanwar,1979). 

ShaI'l!la and· Singh (1982) round that 120 g N par year. a~1::1 llr' 

plant produced 1dgnificantly 9rt=1atel' trunk grow~h as 

compared to the lo\Jar doaa of o.s and, i.o lr.q of r•. Th11 
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possible reas.on f'or t.lia lncraaasd growth with th• 

incraaaing level or ~ might have baan, 1} the higher 

availability or N content (NH:,,.;3 and total Nin the uail}, 

ii) higher N content in various parts of' thEJ tree, iii) 

battl.tr clevelopmant 1;1r ths root ayatem of the tree. Truog, 

(1973) cited num·erQua 1rwast1gat1one to indicate the 

benat'icial afl'ac.t O•f aoil rartili2ation and he observed· 

that the main effect 1Jas to increase the asairoi1at ion 

processasas. N 18 associated with all vital lif~ procaa~es, 

therefore a a ufficiBnt supply of v·arious nitrogenous 

eo"'pound is required in each plant call for the proper 

functi<1ning. c1'ha lncrea,sa in gro1.1th under bl!Jck polythena 

mu.lch and ha rbicldda is possibly due to increased 

ava1labll1ty of nutrl~nt~ and moiutur• in cu~bindtlun 

·uith raduced weed gro~th. The wsads conauma large ~mouAt 

of nutrients and moisture and, therefore, reduction in 

their papul"tion enab.lils root;·s to a•ploit gre~t ::iurfactt 

ersa f'or moisture and nutrients uptake. AtKin· . and 

Uhite ( 1977) claimed th st ha rbicldal t raatmant increl!sad 

the toot density and ~btivlty in first 15 cm layer of soil 

profile resulting in greater uptake' of moii.ture and. 

nutriHnts leading to ~ig~rous grO\Jth in aPPlQs. In fu~t, 

mulching !nfluanea gr.o\Jth or different fruit crops through 

it~ moderating affect on hydrothermal ragi111e of the so!l. 

In the present study there ware no di.ffarenca:. 

in th·e trunk oiarnater under Uiffarent weed mana"'dmt:int 

" 



pre·ctices. Gleen (H163),DhurJ.a et al.(1976) and Bhan(1986) 

did not find any difference on trunk dianu;itar due to 

hetbicid•l apPlicatian. Recantly,Gian (19a7) found no 

influence or clean c·ultivation• mulching and sod culture 

on trunk .girth and cross-sectional an1a ef Red Oalicimus 

.apple t ta ea. 

5.2.:Z. Yield 

The result.a show that fruit. yield per tree 

' 

in.c ·l'ea.sed by N application. l'lany researchers ha,ve teported 

increase ln yield in peacha• due to N aP~lication(Cahoon, 

1971 J Uchiyama.1973; Orphanoa,19'74; Baxtar,1974: Lenina 

at ;;al.1977; £1-Banna et al.1981). Maximum cropping by t~e 

use of N are largely explained in terms of an 1,mprovi·ng 

·N status of the tree lilhich increased both the initial 

eet and final number or fruit ccmpared to tha louast rate. 

Increase in yield may also be attr1bu~ad ta. incraasa in 

auxin aynthesl3 as a resul t of N appl1cat1Qn and reducad 

ab sci ss·i o.n (Addi.c!Jt and Lynch, 1955). Signi fie ant 1 y lowe r 

yields recorded duri ng 1986 as compared t 'il 1985 may ba 

attributed to tha high at mospheric humidity and Fluctuation 

in tempi:tratura at .tha tima of flowering and fruit sa.t t in.g. 

A paru.sal of met1aotalogic~l. data recorded duri n~ 1985 and 

1986 (App4ihdix-1) 1.iou.ld shou that while during 1905, the 

humidity and tamparatur.a remained fairly uniform while in 

1996 these uara particularly at the time of r lo.wari ng 

end fruit s~tting. 
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-1 The yield tree was highest with diuron foll~wad 

by Qraaa mulchi~g during the first year of a•pari•antation. 

In the aubaequant year diuron though at par with oxyfluorfan 

ma1nta1nt:id its superiority. Bat.tar build up of nutrianta 

due to efficient we.ad con'trol and soil moisture conaarvatio11 

under thaaa managa111ant p racti~as probably might have 

1 ncraasec the yield. Jay ant ( 1984) also reported incraaa@d 

yialcl with hatbi,cid:e folloi.seo by mulchin<J plus har:bJ.cidia 

traatmtilnt in Senta Rosa plum. 

5.3 fruit g~el i ty 

Optimum nutrition 18 .all.la.ya associated with tha 

production or high quality fruit. fruit quality in 

general is improved by N fertilization as· uall ~a by uaad 

1nana9ament p rac.tic.aa, 

f' ruit weight and •ize increased 1.1ith incre.silli 

in N lsvela while tha total s'i:1luble soliu~, t ·otal ,sugars 

remained unaltered uith. enhanced N fertilization. Ho1.1avar, 

the redu cing sugar con.tent of r ruit Clect:aaaad with the 

inc.reasii in levels ol' ~. Th-a lncreasli in fruit eiz·a and 

ueight. may ba •ttributeo to 'higher cell oivision, and 

photoaynthatic acti~itiea. tu.rther N applicat .iQn hell baan 

repq.rtad to prolong the uhaae or fruit cell dlv1si.on 

1.n apricQt resulting in graat~r number of calls pdr fruit. 

~Albriao ~t al .. 1~66), Bro1.1n and Pia•bstln~(1962) ant! 

' Sbailna at al.(1979} also repo r ted an increase in l'rult 
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aiz'a in paach1us with the increase in N supply. Accordinq 

to Han&en(1970) photo~ynthbtes eupplied to rrult by laavaa 

and fruit act as a metabolic 'Sink' which wae pr.obably higher 

on 11ccount of N 1'8rtil1:iat1on, .. The reduction in• reducing 

' 
euga r content of' f'·rult 1.1itn inc:rsaasd lav11l of. N is not 

understandable but it may result due to utilizatlo~ Qf 

sugar in the synthesis ol' amino acid~, amio~~ and prot8ln~. 

Chand'al (1965) also recorded a red uction in reducing sugars 

uith N application in apricot. 

In contrast to 1986, tha fruit quality ~ae 

caneidarably lnl'luanced during 198~ a year of heavy ftult 

haavy bearing tress produce poor 

quality fruits as C'.lmpared to low cropped year. The 

inorsa~a in acid content of the fruits at high~r level of 

N is perhaps due to increased synthesis of organic acids 

and their ttanslocation to the fruit (Baldini,1960). Thaaa 

results ·ara in agraamant with those -or Bhutani at al. 

(1983) and Chandal (1985) who reported an inCtdasa !n 

fruit acioity with N applica tion in plum an!=! apricot, 

raep11ctive1y. 

The grass as wall as polythene mulchin~ prod4cad 

fruit with higher weight and size. The increase in fruit 

aiza due to mulching may ba due to increased nutrient and 

moisture availability. Tha unweaded c·o ntrol recorded 

the min!mucn values for th~ above. This is attributed to low 

cnoistura and nutrient uptake by t .ha tr1Jea. further 1ncraaaf;f 
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in rruit •ize under black p·olyth&f"!B may be due to red.uction 

in yield traa-1 as obaarved in tha praaant invastligation. 

The Yaad ~anagemant practice• in genaral decreased the · 

!"irmneas and TSS content of fruit. Tha reduction in fruit 

flrmna.sa due to management pract.icaa may be due to &lightly 
' 

early maturation. The reduction in TSS observed in the 

present study was probably due to dilution .effect aa a 

r11ault or heavy crap load. Cautam ( 1980) also obaervao a 

radur;tion 'in TSS content as a result of l .ong terrq · use of 

herbicide in Santa. Ro.ea plum. Ths· graas mulching and 

harb1c1des 1iara instrumental in increasing thi:? acidity ana 

reduc1 ng auga•H. Such an 1 ncreasa in acidity and raducing 

sugars may ba due to increesad uptake or nutrianta by 

the t~eas as a result or efficient 1.1ead contiol. Bely~eva 

end Zsvarzin(196B) also ob~a.r\l.~O ·an inoraasa in monoaa.cctl.riaas 

w.ith the use of herbicides in p~achas. 

5.4.Laa.f nutrient status 

Nitrogs·n applic:!tion incraaaed tha leaf N content 

significantly but the diffsrilncea bet1.1ean 200 and 406 9 N 

wet'e at per with each other during 1986. Since N is highly 

m·obile t its efficient t ranelocation t ·o tha le&VllB Could 

hava aided its accumulation in tna laavaa(Smith.1962). 

Nitrogen at tha rate or 200 ~nd 400 g ·ware statistically 

a1milar in term of lear N a tat us 1o1hich might be duii t ti 

impaired uptake at higher dasaa and tti~ cause ap_p'eared to 

be the aacu111ulatlon of ammonia from the appl.1Bd f'artilii..i c­

inducing toxicit) to the en~ymaa responsible for N mat~uolis1n 
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in the plant (Dav Choudhary, 1979; Srivastava and l'lathur, 1982). 

The leaf N cont·ent was found in optiillulli range at both the 

lavals of N in comparison to th~ valuaa given by S~ear 

and fauat(1980). fllany Otha~ tsported inc:rea:!t8d N C·Ontent 

1 n the leaves with tha i ncraasing level of N content in the , 

laavwa with th• incieasing lavdl or N fartilizer(Riltdt,1~5~; 

Cammon and Stioemak1u·1 19641 Stdmbridge at al.1962; 

Stojkoveke at alr1972J Laece,1976). 

Ths leaf P content was not influenc~d by diff&rdnt 

levels of N. Th~ l~~f K, Ca and Mg cont•nt decreased wllh 

the increased N levele. ThQ exietanca at antag~nism bet~een 

N andK co·ulo a·ccoun.t for dep res sad K level io leaf 

( Ballinger et al.,1966). Ritter(1956) concluded t~~t in 

peach laav~s, higti N a:nd high K content:; era nava r possibltoi 

together because of the antagonistic relation. Failut:i:. 

of N apolication to raise the Ca level in leaves may be 

related to the slow mobility of Ca in plant tissues 

(Nortan and IJ!ttwer, 1963). Laeca (1976) reported that l"4 

application dacra~sad K,C~ end ~g content of la~f while 

Gammon and Sh~emaker(1964) reported rsduotion i~ P and K. 

ln general, l~af Fe, Mn,Zn and Cu incrYasad with 

ineraased N lavils, but tha highest do5a had e d~~arimantol 

a~fect on Cu, which could be attributed t b the incraadad 

vegetetiva growth. Thus the dilution factor might. have bo,je-n 

oparativ1t. Such a relationship has been found in othe.r fruit 

plant.a also (Voth et al.,1961;· Joiner and Diokey,1961). 

~ 
I 
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Awada and LdnQ (1978) working ah 'Solo' vari•ty of Papaya 

round that N increased Pl.n and Zn c.oncant ratio·n ln tha 

petioles. 1h1s might be tha rasuit of increased 9olubility 

or thaee metals due to tha use at N rartilizara which 

eciditiried t ·he .ao.ll. Thay further reported that fa and 

Cu elao roes with increased N fertlli~ation. An incra~sd in 

fe,zn and Cu have b~an raportad by Leeca(1976.) in paach. 

The combined effect of N and 1.iaad managament 

practices resulted in increased mac~o and ~icronatrlant 

accumulation in leaves bl[lc:ausa management p ractic-e.s reduced 

comp·etition lay 1.ieada for nutrient and moisture, thus, 

rea~lting in mora availability or nutrients ta the plants. 

Atkinson (1974) obaervad that herbicidal tre.atment 1ncr.:i·asi:id 

the den~ity and activity of roots in the top 15 ~~ leysr 

of spil profile. So tho· increae·ad availabilit.y or nutriant:l 

and root growth on tne surface may increase µptaki:r of 

nutrients by plant~. Graas mulch and h~rbiclde~ particularly 

diuron proved batter in improving th~ leaf nutrient status. 

Uith harbicida or mulch. competition from waeds and mechanical 

damage to the roots are eliminated. The roots can,tharafora, 

explo.it a greate; volum·a of soil particularly tha aurfaca· 

layer·. Further. the batter moisture conditions and higher 

t911l>&rature at the ,urf'ace layer in the abs'anoe or ·I.Iliads also 

encou1;'.a9e nutrient upteka. Si111il·ar response t\a~ been 

obtained by var.lou~ rasearcher9 uhare 1.1wada we tlil eli1111i1at~d 

by herbicide or 111ulching (Rias et al •• 196JJ f1daghOll l i at al., 

1975; Atklna·on 9t al.,19B·2;Jc>IH'ISDn and Johneon,1902;Jayant, ISB4). 
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5.5. Nutrili1nt statue of fruJt 

lncrea.sed ~ lavele 1ncraa111td fr •Jit N, wharldttS a 

d11cr11aa·a i!'I tha l.lptakw of K,Ca ar:\d Mg was .oboerv1otd with 

incu:-aase in· N lavela. The decrease in the nutrients may 

ba du~ to tha antagonistic etract and poor trarralocation to 

fruits from &hoot and leav~s. In the present studies, CU 

end Zn content o-f the fruit remained unaffected. Simila.r 

f1nd1~gs have b•en re~orted b~ Sharma (1986) end Sud(19~7}. 

Grass mulching or.ovad batter in i ·mprov'ing tha nutrient 

status of fruit. It wee probably dua to tha better avail~bility 

of the moisture and considerablu amount of nutrient in the 

eoll as mlJ.lch might have added nutrlent:l conslclarably aftar 

da·i;;o111position. Tromp (1980) oba~rvttd i\in increase in the 

uotaka or Ca and K under normal moi1:1ture ragim·e a:s c!:!mi) i:ll'~d 

5.6. Soil propertia·s 

The eppl.icat ion or N drastical l y raducaCI soil pH. 

The decreased in soil pH dua to N ap~ tication may be the 

result or the ~ha~ical braakdoun of fsrtlli~ar ~ppli~o. 

Si~ll~r raduction in soil pH dua to fettiliiar has also 

been -r~potted (AQuinr;> et al.,t976; Sinha at al..,1983; lil1a 1'l.1986; 

Sud, 1987). The acidity due to N ~rises 1.1han Nll4N is converted 

to No~ 1• tha soil!!. Tha additional acidity arislia fruu) 

+ 
p1;111sancs of an,io.na or NH 4 f11rtilizer11. 

Signifi c ant dacr~asatl in soil pH followir.9 t h e u::1a 

of herbicides es l'&Cordael in the p'tiia&nt s ·tudy have i;> ftan b ..t ttn 

... 
; 
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reported by m•ny 1.nvastiQator• (Banwell, '1972& Atkinson and 

White,1976). The increase in soil acidity after prolonged 

herbicide usa in orchards appears to ba t•ith a common 

and 1o1ida apraad occu,.ranca. Tha mechanis111 involving. 

in tha pH d rap naad Furth-a r invasti9ation, although 

it has been euggasted (Haynas,1980) that the leaching of 

cation •uch aa Ce and 1'19 or tha eu-rrace aoil may be 

responsible. lncraasad salt concentration ~anarally 

.result in .a drop in measured soil. pH partly bac~usa !!ation 

in soil solution can unt1•r9<i cation axchanQa acldit) h1:tnc8 

ralaaaing acid in tha soil aolution(Atklnson and. Uhita 

'1976). 

Soil pH was lowest at aurPaou lay~r and it 

incraasad with the 1ncraas11 in soil depth. Thia could be 

dua to the increa~ed acidltification of the surf'aca soil 
+ 

result!ng f .rom tha conv•rsion uf NH - N durj,ng e111monific4tlon 4 

to ~~:!'.' N 1.1hich releasea the ~ iona. 

Higher electrical conductivity ~a• record~d at 

400 g fl! "'hile O and 200 g N levels ware at par. Higher 

c· l~ct:'icel conductivity at higher N level was the reault 

of additibn or mora ealt~ in the form or nitrogenous 

rertillzar. l'leny \olDtkars hav·iil reported incr<Jaea i .n soil· 

electrical condu-ctivl ty by the application or N ferti liza r 

(Badyal,1990; Jayant,1984; S~d,1987) in otona fruit. 

Oiuron and at rszina application dscraaited· 

electrical conc!uctivity of soil and under grasa mulch it 
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rema.1nad unaffected. The decrease in electrical 

conductivity due to hYrb1cidaa is attributed to decrease 

in •oil pH and thua ral•esing various ions from tha 

•urraca layar. Ttia inc:.raasa in alactrical conductivity 

•due to incraaaa in depth may ba dua to release of vari.oi:.ia .. 

cations rram the exchange complex and accumulation in 

tha sub-aurfac• horizons (Tiedala and Nalaon,1975). 

A rna(k1ifd incrsasu in organic carbon content or 

the sail "'as racorded with increased N eupoly. Th11 incr_.osa 

in leaf aiz• and nu.mber dua to N application vie.1.d11d haav·y 

turnov~r or tha biomas~ during l~af fell, which on 

decomposition raaulted an increase in the organic matter 

ol' the aoil. further~ incraasa in tha rtJDt density of trlis 

d~a to N application may enh•nce th~ organic .matter of 

the soil at the time of deicompasition. Biiswa.• et al. ( 1977) 

reported that fertilizer stim1:1lated the acidity of' 

microorganisms reisalting in rapid decomposition of OTganic 

residues. The stimulation of microbial popul~tion aue to 

N application has also biian recordl\td in p recsEHlt 11tudy. 

The highs.st organic carb-0n cpntant was oballlrved 

und~r mulching during both the yea.rs of etudy. The increa·sa 

in organic carb.on content of the soil ie und•rstandabla 

rrom the feet that grass mulching laavila 1ts re•idue in the. 

11011, the raby, aoding large amount . of a rganic lllat t~r. 

f'urthe r. evidence to thi• effact can ba cited f ·rom t.he 1.1ork 

of Gour and l'lul<herjaa( 1980) which demonstrated that at r•u 

mulch increaaad t.,IJ C1rgariic carbon content of fallow ,.,,d 

cropped eoil by 7 and 25 per cent, retpactively. The 
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varioua r.lilasom11 pi;it f'orth in eupport of hiQhlill' organic 

matter rormation ara higher number / volu~~ of roots dua 

to raduClild temperature owin11 to· fawar wettim~ .and drying 

cycles in eu111mar month:J ana C<>l)sdquaritly adding •to .tha 

build up of organic matter. 

The h.arbicida l applic:ation alao raised the organic 

carb·on build up aa comr1arad with unwaedad control. Tha 

highar orga'l.ic carbon build up· may be dua to higher 

't\Jrl'lov.a r of t tlil!il .laavas 1 ntp the t r11e baaiin• thu11. resu lting 

in a aurficiant atg~nic rae~duaa build up even in the 

abaanca or partial elimination of we~ds. The organic 

carbon contant decreased with increase in soil depth, 

ragardlaaa of eit~ar of tha treatmants ~pbliad. This may 

ba due to natural addition of v·eg1ttative Chitbris occurring 

mostly in the upper laye; of profile and lase w$athar1n~ 

in deeper s ·ail segments·. Several 1o1orkars have reported 

dacr•3ase ln organic carbOI'\ content of soil uith the lncrea~e 

in depth (Chawla,1969J Sankhyan,1972;Bhan.1986). 

S.7. Availabl~ nutrient content of soil 

The available N content of soil incro:tased 

progressively uith tha increasing level.s of N. This 

incraaae is pasaibly aj a result of N fertillzar directly 

cc:mtributing to1o1ar.ds the available t.I poo l and Que to 

highar bicma.3s production w;1ich is an indirect stora house 

of' N after it is 'being minar,li:sed (Black,1968; Pa-rur et 

el.,1973). Nitro~an also activatad the microbial 

dagrgdatio.n of organic matter which raleases sn•µla Qud 11 l itL,j:; 
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or N (Dugg•l, i966). Similar finding11 ~ave bean reported 

in peaoh by Vltanova (1973). 

The herbicides and gras• mulching resulted in 

higher available N content. The highest available N uae 

record'ad t.1ith diuron. Lacknova(1970) ,Khol<har(19B4) 

and 8han (1986) al~o obtained an incraa~a lq available N 

due to ap~licatian of substituted uzaa hQrbicida•. The 

increase in N content may be due to affactiv• w111ad c.o:'\.trol 

and thereby reducing the competition for nutrients.. Gruaa 

mulchi r:u;J resulted in the increase in N build up prdbably 

on. account of higher organic carbon and 101o1 leaching losoe~ 

of N from the soil. Prwsancs or higher .microbial population 

a~ qbaarved in the pre~eot atudy(T~ble 4.17 ~o 4.19) due 

to N apolication and grass mulching could also be 

responsible fo·r deg rad at ion of organic mat tar, thereby, 

releasing N. Int.he presence of micr-o°'rganisin:s the uptake 

of inoTganic and organic ~etabolitas is increased and thie 

might have increased the available N in the soil. 

Ava'1lab1tt P content 1.1e.s not influ':fnc11d by N 

apcl1·c ation. Bhatia (1902) reported no affeet of N 

•Pplicf.ltion on the P content of soil. However• availabl11 

P ~aa incr~dsad ~ith mulching and herbicides. Effect of 

grass mulching .was significan~ in incr~asing the availabla 

P which was possibly dua to the addition of graas mulcn 

and rurt·har its decomposition. Quaatel(1965) round tltat 

microbial breakdown of organic matter is asaac1a.tad with 

an inc re.sad Co
2 

p ~oduction 1o1hich posaibly lncre,asas the 
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•Olubill..ty Of soil phoaphat11. Tha praatinCe of optimu111 

mo1atur~ may also hava resulted in the build up of P f t'Om 

t.he · soil. fur.thermo·re, thw greater P av.11ilabilit.y by 

Qra$s mulching and N 11ppliclltion may ala.a ba attributed 

to the increa.aad acidity of P aolublizing bactaria and 

fungi in the soil. 

The exchangeable K,Ca and l"lg content J;ncraasad 

with 'thi. increase i'n N lavals·. The incraaa• in acidity due 

to N fartilita ·r applicatio11 might have favoured aolu~ilisation 

or K, l"lg and other cations (Kanwar. 1976). Naik a.nd Ball al. 

{1968) reported that increased N supply increased tha soil 

K availability. The application of N fertilizers directly 

1nrlulilnc·Q tha microbial population 1:1hich c.onsaquently 

increased the fertility of soil. 

The harbicldes, ln ganaral, increa$a~ K and ~9 

content of soil while a reducti·a:i in axchangaabla Ca due 

to herbicides was records.d. Tha incrlilaS'~d in available 

nutrients may ba due to affective we ad cont r.:>l and 

increase in organic carbon content of soll(Bhatie,1982; 

Khokhar, 198 4; Bhan·, 198'6). 

Av~ilabla K,Ca and ~g C9ntents or the soil wara 

higher under graas ~ulching. Higher .amount of available 

nutrients ha• also been reported by Jayant.(1984) in plum 

orchard undar g raaa mulchin.g plue ha.rblcidea. This may blil 

dua to decomp:>sition of mulching material and hi·gtier 

availability o r f nutri11nta on account of l'avourabla moistur$. 



1is 

U•llaca (1958) raported that incraaae in moiature in \olell 

•&rated aoila resulted in an increase of nutrients. An 

increaae in K,Ca and l'lg has been reported by 8ro"'n(196o}. 

Exparimants conducted by Oelver(1980) ahowed higher 

accu~ulation or Kin the upper soil layers by the 

llPOlication of large amount or grass mulch. 

... 

~aKimum amount of available nutrient "'era 

recordad in th~ aurface layar and decreased markedly ~ith 

the increase in depth. Saveral reseerchare have repai-ted 

that amount of nutrianta decraaaad ~ith i~cra~ain9 oapth. 

(Bhandari,1973; Kanwar,19791 Canal et al.,i9B2; Bhan,1986} 

poaaibly due to leaa weathering and l ow organic carb Jn 

content in the oub-aurf e~• aoil. 

5,B. Correlation coafficients 

In the prasant study the available N content in 

the saii ware signiricantly and paeitivQly correlated 

with the ahoot growth. The diract influncas of N fertili~ation 

on tree vigour and yield are uell documanted in fruit crop . 

for instanc~ Kanunr a nd Nijjar (,962) while working on 

'F'lorda.sun.' ptlaCh found that higher levels of N produced 

signi fic:antly g raatar tree g r01.1th as compared with lowar 

levels of N. In app le, Ba tjgr and Uastw~od(1963) obaervdd 

aignificantly increased trun~ circumf•renc• with th~ hi ~h~r 

N •PP lie at ion. 

The leaf N was round to ba positively corralat<>d 

with leaf Ca a• ~ell es with available N and ~g cante~t in 
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the soil. Such poaltivs cor~alations have also bean observed by 

Khokhar(1984' and Bhan(1986) in plum· ~ On the contrary,mtJet, of 

the rartil17er expeti~enta hav~ shown that with en 1ncre~9e in 

the rate or N rertilizstion,P,Zn and K correlation in cltr~s 

l :eaveis is decreased(E:mblaton et al.;1963; Smith,1966}. 

-
S.~. Nitrification of soil 

The transfor.meti.on or. N· increases mineralization of 

drganic N ammonical form 1.1nlch ih turn is oxldieed to 11103 in two 

slaps b.y t1.10 autotropic bacteria namely Nitrosomo nas eur'lpaa a.nd 

Nit robactar agilis. The decomposition of or9anic matter in soil 

contributes about BO par cent for tht:t format ion of ammoniacal !'ii 

and oxidation or this form provides the ~o3- N whicti is r'1adily 

abso~bed by higher plants. Therefore, any stiml.!lation or 

inhibitio.n of bacterium will be directly raspon:::iible fot· 

ultimate Nc;-N p rodoc·tion in tha soil. 

The effect of N levels on the N~ and No3 c.onte nt 

1.1era found to be significant. Their concentration i ·n the soil 

lncraasl;)d p rogreasivaly with increasing lev.el of N. 

The ammonical and nit rate N sho1.1ad 1 ts p·aak at 60 days 

1.1hloh prolon,ged upto 90 days. ·Thereafter a decline 1.1as 

observed during monsoon .p~i:lod. Similar typv of rtisulta 

hava been obtained by Puranik at al.(1978), Yaduvan$hl 

(1900) and Bhan (1986). Such an incraas.a iis quite aviuent 

because the fertilizer added· p rovidss a aubstret:a fo.r 

various microbes responsible for nitrification proclilSSlis. 

+ -The decrease in level cf MH 4-N and ~o3 - N in the so.il · 

during monsoon p~ri~d m•Y ba due ~o e~~essiva moigture coAtant 

in the aoil. Bhan(191J6) repor.ted simila'T' t.yoe of saason~l 
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varia'tion in NH; and No3 content in plum orch~rd aoil. 

~andal and Chonkar (1984) reported that the rat~ of 

nitrification procesaas Oapends to a g~aatar extent or 
varyir:ig environmental as 1o1all as soil factors, such as soil 

ae·ratlon, , moisture, tamparature, soil raa,ctio'n and mineral 

All tha management p racticas inc re as.ad tht1 producti::i n 

of NH+ 
4 and No3- N. Diuron aoplication i ncre.assd the p r .oduct ion 

of both NH+ 
4 and No3-N fallouad by g ras~ mulch. The stimulation 

of NH! .and N:lj-N as obser-v_ad in prie·sant lnveatig ~ticn with 

tha ~oplicetion or herbicide corroborate ~1th th~ findings of 

Ts .. vestlova (i966). Setty et al.(1970) and Bh&n(1986) 1.1ho r9port1:1d 

an increase in nitwate prQdJction by th~ addition of triazina 

herbicitJas end '1acomposit1on of grass .mulch end/or thd 

stimulation of microorgenism·s aa wall as the minBralization of 

N in the soil.Kul1nska(1961), Crossbard and Oavis(1976), 

Kollsnikov and Sidorov(1970) end Bhan(1986) a-lso reported a 

stimulato.r .y aff'ect of herbicides. an the soil nitrification 

proce11sas. Thar~ have b'3en numerous tep·orts uhi.ch tano to shou 

that hi:t.rbicidas "'t norm~.l r3t·:i a ,~ n.ot affact nitrification 

edvar:.Jely . The pr~;11:1nt study t'lo tends to inoicat<I that 

harbicidde applicat.ion ctt normal f!ald ratJ.Js do not afflilct 

or st imulata nitrate production. 

Soil moisture also exerts a stJ;ong influenca on tha 

nitrification proca.ss. It •Pnaars that adequate mo.isture 

uhich resulted dua to mulcllinq Bl(Etft.ed a st~oog inflµenc1:1 

on the nitrificati<Jn proclilssas. Ruasel(1967·) raporte1i that 

I 
) 

'\ 
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thi,1 t'ates of nitril'ication a .re appreciably al'r·actad by various 

9011 ~oist~re content in th~ soil. 

5,10. Soit microrlora 

The population of •u~gi, bacteria and actinornycetee 

was fo1.1nd to inci-eaaa 1.1ith t ·h·a a;>pli.cation of N. Th.a fungal 

and b .actarial population increased up to 90 daya and d·acra"::.a 

afterw-arda, while in C8'51i of actinomycetas tha ma1'1mum 

population appear rad on fi ~st sanipling date. Nitrogen is 

important rot p retain a.ynth'asie uhich is food l'or the 

microorganisms and this ~ight have increased tha ~opulatian. 

Almost all the eaeential nutrients needed for grolilth ·of 

highar plants and animals ar~ also raqt.iirad by microor·ganisms. 

Venkatarao ·at al. (1972) rscopded al'1 incraa:se in microbial 

population by thlil eppl1.cati.on or N and P. Bhuta ·•i and Bhcatid 

(1984} rsoorted that lncr~aaed N doe~s had no affect on 

bacteria but stimulated actinomycetea and ' fungi pop1.11.atiun 

in plu!ll orchard. 

In general, ha rbicides i ncraasad microblal population. 

A number of uo·rkars have 1"apo4tad the etimulatlo.n of 

microorgani.sm by vae uf h9 .rb1c.idas(Plashtakav at al. i962; 

Akopyan,197BJ Bhutan! at al •• 1983; .Jayant,1984; Bhan,1986). 

Whan herbicides are applied to soil, they warQ baund to 

influanc.:1 the gro.vth and activity of microoll'ganisms· ln thii 

surrounding scoayetam beside mitigaiing the grouth of ~aaoe. 

It has been repo,rtsd that ce~tain species or bacteria are 

.. f tili ing triazin·a herbicides a:t supp.\am·antary Jr 
cap able o u s 

I 
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.aole sou rca of carbon and N (Kaurman and Kaarriay.1964). 

Further certain bacteria like ·Xanthomonae app., Sarci.na 

spp. and Peaudomonas epp. have b~en shown to m~tabolisa 

the urea as the chiar source of carbon (Hill at al.,1955). 

This was the probable reason for an increase in the 

bacterial population due to h~r~icidas ae recorded in th~ 

praaant study, It is ~wll established that gra~~ mulching 

e·upp lies la·rgli ar1raunt of carbon in aClditi on to N. The 

m.icroorganisms era capable of us'ing carbon and N rurn1.sh~d 

by the deco.mposltion of grass 1r1ulchin9. Thia possiblr be 

the reason for higher microbial population under combination 

of gra~u1 mulc:h.ing end N, The rc1duction in microbial 

p opulatiori particularly unoer black polythene 1m.1lch may 

be due to rise· in temperature of sail and poor ar;iration. 

Ft"orn the r~reqoing disc·ussior; it can be inferred 

-1 that apoli c:;: a tion of Ill at lhoi r 'eta of 400 g t rea increa!Jed 

ttee vigour,. yield and lmproUed the quality of Shan-a-Punjab 

peach in conjunction with grass ~ulchin~ or h~rbicidal ~pray~ 

-1 
Application of herbic!.cie pat'ticularly diµron at 4 f"l ha <Llong 

uit:h N fei-tilizar- hava provided ac·ceptable level of w1u~d 

control and !.mp rove cl the taaf and fruit nut riant st at us. 

The svailabl~ nutrient status uas also illlpraved by N.harbicide::s 

and mulching. No phytotoxic effect such as leaf chlOrosls, 

leaf curling, fruit drop, fruit deformation or reduction 

ln tria,e gr9ut.h and yield could be noticed owin~ to the 

herbicidal appllc i tion. 

{ 
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SUl'lt'IARY Al\CJ CONCLU510~ 

lhe pre~ant i~vasti9ations wera caTried out in 

the axparlmantal orch~rd· , Dapartm~nt or Pomology and 

fruit Technology, Himach~l Pradeah Krishi Vishva Vidylaya, 

Palampur during i9BS and 1986. The 1;eaults obt.ainad 

er~ su~merised belp1o1: 

6.1. Both monocot and dicot w~ed pop~lation increased 

significantly with thli 1ru:re~st» in N 1..-:v-.ls. All wees 

management D ractioas reduced siqni ( icant.l y t ha wa.ed populatio'1. 

Black polythene mulch proved more effective in controllin~ 

uaeds, 

6 .. -'2. 0 ry waight or 1,1e9ds 1i1nd macro-nutrient ramov.11 lay 

ueada increased significantly uith the incrita·sa in tha 

levels or N. Ho~aver, thara was a decrease und~r harbioidds 

and mulch in~. The lowest dry 1.1ai'lht and nut riant lc~sas 

'loler:a rscardad under polythene mulch. 

6.3. Trunk girth was riot affected by weed manag-.:Jlllent 

practices but shawad an immense improvamiant by N l~ve-ls. The 

maxim~111 trur:ik girth was rac1;aoed und~r ·grass mulching uit·h 

highast level of N( 400 g trea- 1 ). 

6.4. The ext!Jns'ion g routh and p runinq t,.1eight "'"'re 

significantly increased with increase in N lavtila. 400 g ~J 

in combination with diuron ·resul tao in ma><i111um p c1.1oioy 1Jel9llt. 

I 

I· 
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6,5. Fruit yield uas enhanced 9ignificantly both by ~ 

apf:Jlic at ion. and uead management p racticaa. Application o'f .43J 

g N in combination 1.1ith diuron or grass tnulching significantly 

incraased the fruit yield, 

6,6. The fruit size improveo significantly with 

increase in N levels· during 1986, Ap1>lication of 400 9 N .1.ri 

combinatio~ ~1th grass mulching resulted maximum incraas~ in 

rruit aize. 

6.7. The fruit firmness decreased 1.1ith N levals. Unwaaoed 

control recorded ma)(imu111 firmni~as fol!.owed by grass mulch. 

TSS content of fr~it remainao unafr~cted by ~ la~~ls. ThQ 

1.1eed management oracticas influenced th~ TSS content only 

in 1985. Applicatlon of 400 g N 1Jith atrazlne incraas1:1d 

the TS5 significantly. 

6.B. Per cent acioity increased eignificently up~o 

200 g N during 1905, but in the subatique n t ytiar no .significant 

influance as a rasuit of· N epplicatJ..on was racordad. Gtaa:s 

mulch reduced tha par cant acidity in 1965 but tha 

interactions batuaan N levels end w~ad maneQ~mant practic~s 

werra obsarv11d to ba non-sign1f1cant dur,ing 

6.9. The total augars uerQ not af ·fac-t~d due. to N 

levels. HoufJvlil r, tha hiqhast contantt; 1.11Jra racoroad under 

no weeding claaaly follou~d by oxyfluorfan. 

6 .10. N1troge11 application improv.,d laaf N,rd,l'ln.zn a r11'1 

cu, 1.1hereas, the uptake of K, Ca end Mg wa:1 rauucad. 

I 
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Lea" P rameinad unaffactad due to N lavala. Tha leaf 

N,K,Ca,l'lg,·l"\n and Cu were aignifi::ant.ly incraa·aed under 

gra~a mulchin~. lha treatment co~bination of 400 Q N ~ith 

grass mulching improved the leaf nutrient atatua mark111dly. 

6.11. lncre~s&d N application enh·anced fruitNbut did 

not alter P, ~n ~nd Cu. lncra~sad N rata decreased the K ~nd 

Cs content of fTuita. The fruit Mg content ~a~ a1gnif1cantly 

increased with t~a aPDlic~t~on of N during 1906. The 

highe1.tt content of frui.t N,K,Ca ,Mg ,fa, l'ln, Cu and Zn 

war~ reco·rdad under grass m~lchlng,while P content r~maindd 

unaffected due to weed management practices • 

6., 2. . Both N and h.:trt;iiclde~ reduced the ·sell pH, whi ch, 

hoi.rG111ar, 1ncraassd with the incraasY in ditpth. Thil highest 

~Hwas recorded in black polythena mulch clolfely followaa 

by gras.·s m1Jlch. 

HightJr electrical con!J1.,1c-tluity was r13card1:Jd at 

higha r lavals or N. Polythene mulch decreased the Qlact l"ical 

•cond:..tct iv ity si9n1 fie ant ly. The highest elect ricc.l 

conouct.tvlty was r:-aco.r:ded at 30-60 cm depth. 

6.'\4. Th'e organJ;:c carbon cont.ant incrsasad ~iqnificantly 

by 'N 8 ppl1cation and grass r...ilching. Appreciably red1Jced 

o·rganic carbon was rfilcordad at l,owa 1r depths. 

6.15. The available N jtnd exchangeable K, Ca and l'lg 

content al' soil Je·ra significantly impr;o.ved by differa .1t N 

levels, while P crnntant remained u"laffactad. Oiuran t r1:1a:t1.1d 
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plots •xhibltad more N and P. Grass mulching significantly 

raised the axahang~abla K,Ca end Mg content in tha soil. 

Significantly louar ~mount of available nutrient war~ 

t'liCOtdad .st ~ub-aut'P'ac.i. lay.fr compared to the aurfncu layar. 

+ -NH 4 and N·o3 - N contents increased p rog caseively 

ulth the increasing lev9l ~f N application. Amongst th~ 

uead managamant practice~, oiuron p~oved to ba affactlva 

in incraasing thede contents. 
. ... 

The availability of NH 4 and 

Na;- N content of th.:! soil 1,1as high a r from 60-90 oay:'l aft.i r 

n~rbicldel application. 

6,17. The fyngi p~pulation increased with thQ addition 

or N, herbicide•, ana grass mul6hing. Aman~ the hdrblcldas, 

diuron asserted its auperiority in incr111a~ing thd fungi 

population and· the .eff13ct -ptittsiatad even upto 60 days of 

application. A similar 'ttdnd 1 • .ras obaarvad ulth bactari.:sl 

population but the effect rarr·ainad constant upto 90 Oay11 

of &PP li'cation. Act inomycetas population \Jas significantly 

affactad upto 30 daya t:Jf herbicidal (ipplication .. 

Co ncl vs 1 on : 

Tha present in\last-igation suggttst that tht1 

8pplic~tion of 400 g N uith grass mulchin~ or diuron at 

4 M} ha-1 p rovidlils accept able level or waad cont ta·l a-no 

thereby maintain an optimum nutr-1 .ent status conducive for 

healthy growth,traa vigour a~d cropping !n Shan-t1,..Pll'nj9t:J 

peachae. 

I 
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APPE: tlJlX-1 

Meteo.rologiCal data for the period from January,1985 
to Janusry,1986 

l'lo nth Tempe ratu l"B Relativlll Total 
(oc} humidity ralnf all 

l'lai<. Min. 
(%) (mm) 

ill2 
January 14. 2 4.4 66 72. 7 

f ab rue fY 11.a 6.4 72 27.4 

March 23.7 1, • ~ 69 26 . 4 

April 25.9 14. 7 56 8_0. 2 

M.ay 31.0 18.8 46 51.6 

June 31.S 2{). 2 42 99.5 

Jul. Y 27.7 , 9 .6. 77 677.r! 

AU'gus1' 24.4 19.7 82 863.0 ... 

September 25., 17 .3 71 363.5 

Oct oba r 22.a 12. 9· 57 1J-.3.0 

November i9.9 a.9 41 o.o 
Oacambar 16.B 6.5 47 141. 7 

1986 

J-anuary 1s.2 4.5 44 -. 
f ab rue ry , s. 4 6.0 52 , 21 .e 
march 19.2 19.3 51. 110.3 

April 25.4 14.2 35 so.a 
l'I e·y 27.0 , 5.9 43 101.4 

June 29.S 1.U. 2 41:1 3.87.U 

July 25.4 , 9·. 7 70 948. 2 

August 25.7 18.9 77 709.5 
September 26.0 16.9 60 151. 6 

October 23. 2 13.0 53 63.4 

N.ovem.ber 20.a 10 •. o 46 89.6 

Dece.mbe ·r 1s.3 s.s so SB .6 

I 

• 



APP E. rll l .X- 2 

e:rrsct or 1 nte ractlon bat·ween N and 1o1eed iy:nagamant 
p racti cea on monocot used population (m-2 

'T' reatment Qay!i sf·tie r •PPl ication 

19BS 1986 

30 60 90 , 20 30 60 90 120 

Nol'lo 10.8 11. A 1 2. 2 14.4 10.4 10.B , 2.0 16.2 

"01'11 9,. 2 10.4 11.0 1:3.2 7.2 7.4 7.8 , 4. 4 

N01'12 B.4 9.2 9 •. ·4. 1.2.0 6 ·.6 6.8 8.2 13.4 

NOl'IJ B.2 9.0 9.4 , ~. 0 S.4 s .• 6 7.6 13,6 

NOl'l 4 9.2 10.0 10. 4 12.a 4.8 5.4 s.a 13.2 

NOll\5 1.a B.6 a.a 1n.2 s •. 4 4,8 4.B 13.0 

N
1

M0 11 • (i 12.0 12'. 2 , 4. 4 11.0 , , • 2 12. 2 11.2 

N11'11 10.0 1:0 .8 11.2 13.4 a.a B.2 a.4 , 4.6 

N11"!2 9.0 9.6 9.6 12.2 6.a 7.2 7.4 13,a 

N1 Jfl3 9.6 9.B 10.0 1z.0 s.6 s.a s.s , 3. a 

N11'14 10.0 10.6 10,8· 13. a. 6.4 6,6 7.-6 14.0 

N 11'15 8,6 9,Q. 9.2 10.4 5.4 5,6 6.0 13.8 

Nz"'o 12.2 12.4 12. a , 4. 6 , 1. 2 ,, • 4 12.2 17.2 

N 21'11 10.4 11.0 11.4 13. 4 B.6 9.2 8.4 1s.0 

N21'12 9,8 10. 0 9.6 12. 4 6,8 7,0 7.8 14.0 

,..21'13 9.8 9·.e 10.2 12. 4 6.0 6,0 6.2 14,0 

N21"14 9.,B 11. a 11.0 13.2 7.6 7.2 7,8 15. 0 

N2ffl5 a.a 9, 4· 9.6 11. 2 6,4 6.0 6.2 14,0 

LSD (o .. os) NS NS NS NS NS NS NS NS 

•J n+1 t rsn9f'ormer,i value9 

I 



APPE:WlX-3 

Erract O•t interaction between N and weed mana9ement 
p recticea on dicot Yeed population(m-2)* 

Treatment Da.:z:s afte·r ae2lication 

1905 1986 

30 60 90 120 30 60 ~a 120 

NOMO 4.8 6.0 6.2 1 i.o 6.4 7.4 9.0 11. 2 

N01"11 3.B 4.6 5.4 9.2 3.4 6.6 B.6 9,2 

N01'12 3.2 3.B 4.0 7 .B. 3 .• o 3.B 3.B 7.6 

NaM3 .J.o 3.6 3.8 7.4 2.a J.a 3.6 7.0 

NOM4 2.8 3.6 4.6 7.B 2·.6 3.2 s.o 7.6 

Nal"ls 2.4 3.2 3.6 s.e 2.0 3.o 3.4 4.8 

N1Pl0 5.6 7.0 7.4 11.0 6.B B.O 9.6 , i .e 

N11"11 4.0 s.2 5.6. 9,8 6.7 7.0 9.0 9.4 

N1 "'2· 4.0 4.4 4.S 7 .:8 3.8 4.2 s.c 7.B 

~· i'I ;1, I ,3 3.8 4.2 4.4 a.2 3.4 3.B 4.B 7.2 

N1M4 3 .• 4 4.4 4.B 7.B ~. ·4 5.4 6.0 8.4 

N1M5 3.2 3.6 4.0 1.0 1. 4 3.6 4.4 7.0 

N2MO 6.6 s.2 s.o 13.2 7.4 B.4 9.6 1'2.0 

N21'\1 5.4 6.0 6.0 10.0 6.8 7.4 9.0 9.4 

N2'°''2 4.8 5. 2 s.a 8 .. 2 4.2 4.B s.o B • 2' 

N2M3 4.6 4.6 4.6 B .. 2 4.2 4 •. 6 4,.8 1.a 

N2"14 3.B 5. 'Cl 5.4 9 .. 4 3.6 6,0 6.4 9.4 

N2P\5 3.4 4.6 4.4 7.,4 2.a 4•2 4.B 6.4 

LSD(0.05) NS NS NS NS NS NS N:i ~s 

* _I n+1 t ran.sf ormEild valCJsa 

I 



APPE:i'IJ I X-4 

( frect of interaction between N and ueed management p racticee on dry uaight of weeds (g - 2)* 111 and 
nutrient rem?v~l by weeds (hj ha-1) 

Treatment Ory 1.1aight N p K Ca Pig 
5!.LJ!!!.ef!!.._ 
1965 1966 1985 1986 1985 1986 1985 1986 1985 1986 1995 1986 

No"'o , 5, 1 13,9 25.4 16.2 6.5 3.1 63 . 4 20. s ·1.0 s.o 5 . B 5.2 

°'at'l1 14.7 11.S 21 . 0 11.0 s.o 2 . 5 41.5 12.s 4.1 2.8 4.1 3.2 

'0,.,2 10.a 10. 2 16.6 B.9 3.5 1.1 37.2 19.3 3.9 2.0 3.9 3., 
"o"'3 1 0. ') 9 . 5 13.2 6.2 2.0 0.9 21. 7 9.2 2. 9 1. 7 2.7 2.s 
Nol\ 10.2 10.6 17.0 a.a 3.0 2.0 26 . 6 10.4 4.6 J .a 3.B 2.9 

Nol\ 9.2 7.4 0.4 4.4 1.0 0.6 17.6 4 .1 1.B 0.7 , • 1 1.4 

N~l'IO 21.6 20 .3 56 .1 48. 2 8.9 s.a 110.0 65 . 3 17. 3 10.s 1o.0 7.4 

N11'11 , 4. 4 11. 7 54.5 42.2 6.8 4.4 46. 1 19.1 7.9 6.5 6.1 4.7 

N11'12 ,, .a 10.7 29.2 16.2 4.0 3.1 42 .1 12 . 3 s.s 3.5 4.1 3.5 

N11'13 11. 3 9 , 2 21.2 ,, • 7 3.2 2., 23. 2 10. 9 4.0 2.a 3.2 3.0 

N11'14 ,, • 2 11. 0 26. 1 16.7 4.1 4.1 34,6 17.1 a.a 6.8 4.0 3. 8 

.... N11'15 io.o 8 .9 1s.2 8,2 2.5 1. 0 19., 6.6 3.0 1.0 2.2 2.2 

"21'10 n. 1 20.e 60.4 50. 4 10,2 6 , 9 146. 7 B0.7 20.0 16.2 14.6 , 2., 

N 2"'1 14. 7 , 1. 9 56., 44,0 7 .2 S.4 66.4 24.1 12.1 9.4 B. 4 ?.O 
1112"'2 11. 7 10.7 32.2 17 .1 6. 1 4.1 55.6 14. 7 7.0 6.B 6.0 s. 1 

N21'13 11.3 10.0 22.0 12.S 4 . 1 2.9 36 .1 1 2 . 0 6 .1 4.8 4,1 4.1 

"'""'. 11.a 11.3 30.4 18.2 4 . 9 4.5 42. 4 21.3 , 2. 5 10.7 7.3 5.J 

N/tr S io. 2 9.1 18,3 ,, • 4 1.9 ?.O 2a .o 7.2 s.2 3.0 ~.6 2.9 

:r.R..!.:i .. Mr_ 2., 2. !S 2.~ ~.Ci o . ~ 0.2 s. s ~.~ i.!! , • ci ~.9 o.e 
* _/ n+1 t ran:sformed value• 



APP£ ND I X.-5 

Effect Of interaction batwean N and weed management 
p ractic.ea on trunk gi rtti • extension grouth,p runing 
weic;iht and y.iald 

T reat.ment T .runk Shoot ~ ·rQwth P ruriln~ Yield 
91 rth(cm) (c:m weight Kg) ( kg) 

198,5 1906 1985 1986 1985 1986 '198 5 1986 

"ol'lo 38 .• 5 39.6 9.2 9.6 a.a 2. 10 21.9 24.3 

NOl"l1 38. 7 39.B 9.6 1.2.0· 1. 0 2.1 31.0 26.5 

NOJ'12 39.0 40.0 9.7 12. 5, 1.3 2.18 2B. 7 '33.3 

NOri3 39.2 40.1 11,6 14.2 1. 4· 3.1 34.9 29.7 

NOl'I 4 42.6 43. 4 10.1 10.2 , .6 3.1 29.7 26., 

No"'s 41.6 42.5 9,5 10. 4 , • 3 2 . 4 21. ~ 21.1 

N11'10 44.7 47.'0 13.9 ie.o 1,3 2.6 35.1 28.6 

N1 l'l'I 44.e 47.1 , 4. 2 18.8 1.1 2,7 40. 7 30. 2 

N11'12 45.0 47.2 14. 4 20,.0 2.4 2.a 37.8 35.2 

N'I rwl3 45.1 47.3 , s. 7 21.3 2.6 2.9 42.0 36,8 

N, 1'14 47.7 50. 3 , 4.1 18 I 4 2.6 3.2 30.4 3 2., 

N11'15 47., 48. 2 1"4. 2 19.3 1.0 2.7 37.2 28 .1 

N21'10 48. !3 49. 7 , 4. 7 18.8 1.6 2 •. 2 30,8 29. 4 

N21'11 49.0 so.a , s. 4 21 .o 1.s 2. 5. 42.2 32.0 

N2P!2 46.1 so .1 , 5.1 21.1 1.9 3.2 40.9 36.3 

N21'13 51.0 52.1 10.2 24.B 2.6 3.-3 42.4 31:l.8 

N21'14 54.3 ss.o , s. 2 19.4 2.6 3.2 40. g. 32.8 

N21'15 49.2 50 .3 15. 2 21 .o 1.7 3.1 37.7 20 .4 

LS0(0.05) NS NS NS NS NS NS NS ·NS 

' 



APP.E l\O I X-6 

Effect of' lntera~tlon between N and weed management-
practices on \ol&ight and size o.f t' rui ta 

Traatment Fruit weight fruit si~e 
(g) (cm) 

198S 1986 1985 ,986 

No"'o 42.3 48.6 22.7 23.6 

NOl'l1 49 .9 s2.o 21. 3 22.4 

NOM2 54.1 48 .6 19.1 20.4 

NOM3 54.0 50. 4 19.2 20. 2 

NOM4 5 '.3;. 6 57.9 22.2 24.1 

Nol"ls 69.0 52.0 23.0 23.1 

N11'10 59. :1 53.7 21. 3 24.4 

N
1

1'1
1 61. 2 53.B 22.1 23 .1 

N1M.2 61.4 57.3 23.1 21. 2 

N 11'13 68.7 57.0 22.s 21.1 

N11'14 67.6 53.9 22.3 ' 25.8 

N1P15 ?1.0 53.6 21. 4 25.0 

N21'1·o 52.1 so. 2 20 .1 26.0 

N21'11 62.2 so.s 23.6 24.3 

N2"12 66.4 55.6 23.B 22.6 

N21'1l 61,6 ss.6 20.a 22.2 

N21'14 69,9 so. 7 23. 2 21.1 

N21'15 72.2 56.9 23.7 26.1 

LS0(0.05) 2.2 7.2 NS NS 

l 



APPENDIX-7 

Effect of intsraction bet~een N and ueed management practices on physico-chamical 
charact9ristic of fruits 

T reatlrlant fi nnness TSS Acidity Total sugars Reduct~~ 8-ugers 
(!I} !~i !~l (~l 

l9B~ ]98fi ] 985 ] 966. 198~ ]98fi l9B~ 328~ ] 98~ 1986 

Nol'lo s.i 4.7 12. 2 1,. 4 o.73 0.64 a.a 9.0 4. 4 s.s 

NO 1'11 4.1 3.6 10.2 11.4 o.sa 0.64 8.6 9.2 s.o e.1 
N01'12 4.1 3.4 10.6 11.s 0.60 0.65 9.1 9.8 s.o 6.0 

NOl'l3 3.9 3.5 11.7 11.6 0.65 0.65 B.2 10.s 4.4 4.4 

N01'14 4.3 4.0 11 • , , 1. 5 a .64 0.60 7.8 9.5 4.7 5.7 

NO 1'15 4.0 3.6 , i. 3 11.5 0.68 0.61 9.0 8.6 4.3 5 .. 6 

N11'10 4,5 A.3 , 2. 4 , 1. 5 0.69 o. 59 10.s 9.2 4.3 S.4 

N1f'l1 4.3 3.9 11.s 11.3 0.50 0.64 B.2 9.5 4.5 5.6 

N11'12 4.2 4.2 13., 1 1.4 0.11 0.62 7.5 9.6 4.7 s.7 
N11'13 4 .. 5 4.0 11. 5 11 • 4 0.67 0.60 8 .1 10.0 4.6 5.4 

N11\ 4.8 4.3 12.1 , 1. 4 0.69 0.61 7.2 B.S 4.5 6.6 

N1 l'\5 4.2 4.0 11.3 11.2 0.64 0.59 B.2 9.7 4.4 5.4 
' 

N21'10 4.4 5.4 12. 7 1 1.5 0. 58 D.63 B.9 9.0 4.1 s.i 

N~/'1 4.3 3.5 13.0 11. 2 0.61 0.66 9.5 10.4 4.9 5.4 

N21"12 4.3 3.9 13.2 11.3 o.63 0.64 9.0 9.B 4.5 5.6 

N2"13 4.2 4.2 11.B 11 • 5 o.s9 0.63 ?.7 9.1 4.4 5.4 

Nll4 4.8 3.9 11.4 11,3 a.10 0 .64 7.9 B.7 4.5 5.5 

N2M' 4.1 3.8 11.5 11.2 o. 58 0.6 2 7.5 s.s 4.5 5.6 
-tso a. 05) ~s NS 0.5 N5 -~s NS 0.6 , .1 NS NS 

---- ·· .__.,_,. . .._...._ ___ .. ---- ·-- --- --... -



APPENJIX-8 

Effect of interaction between N and weed management practices on macronutrient status 
of leaf(% dry weight) 

Treatment N p K Ca l'lg 

] 98~ j9B~ ~ 98 5 ]98~ ] 98 ~ ]986 l 98 ~ j98.Q l 9BS l 9Bf! 

No""o 2.14 2.06 0 .10 o. 19 , • 26 1.35 1.60 1.59 a. 56 o.ss 
N0 1'11 2.22 2.18 0. 21 0. 21 1.67 1.70 2.25 2.28 0.61 0.67 

NO 1'12 2. 21 2 • ., 1 0.19 0. 21 1. 3 3 , • 8 0 2.29 2. 32 0.61 0.62 

NO 1'13 2. 42 2.37 0.17 a. 20 1.74 1. 77 2. 28 2.31 0.66 D.68 

NO 1'14 2.56 2.55 0. 20 o. 20 , .8 1 , .s 4 2.74 2.76 0.65 0.10 

NO 1'15 2.19 2.22 0 .19 0.20 1.37 1. 38 1. 57 1.73 0.65 0.57 

N1 l'\O 2.83 2.94 0 .16 0. 18 ., • 55 1. 57 1.96 1.95 o. 56 0.56 

N11'11 3.04 3.03 0.19 o. 20 1.60 1. 58 1. 58 1 .. '::i7 0.65 0.62 

N1 Pl2 3.09 3.05 0.16 0 .19 1. 48 1. 50 2.08 2.25 0 .. 60 o.63 

N11'13 3.0B 3.24 0 .19 o. 20 1. 56 1.61 2.15 2.32 0.67 0.68 

N11'14 3. 22 3. 49 0.19 0. 21 1.73 1.61 2.35 2.39 D.68 0.73 

N1M5 2.83 3.16 0 .19 0.20 1.ss 1. 58 1. 93 1.60 o.ss 0.68 

N21'10 3.05 2.84 0.15 0.10 1. 51 , • 53 1.ss 1.89 o.s2 0.49 

N21'11 3.39 3.16 o. 20 a. 21 1.39 1. 43 , • 75 1.ao 0.61 0.63 - N21'12 3.34 2.07 o. 57 0.60 3.09 0., 7 a. 20 1.45 1. 46 1.99 

N21'13 3.44 3.27 0.15 o. 19 1.69 1. 49 2.1i 2.25 0.63 o.65 

N21'14 3.60 3.58 0. 18 0.19 1.45 1. 73 2.30 2.34 0.65 0.68 

N 2"'s 3.37 2.96 0. 1 B o. 20 1.36 1.37 1. 45 , • 51 o.se 0.60 

LSD(o.os) o.e4 o.oe NS NS 0 .14 0.02 0.16 0.15 a.as 0.06 



APPE ril 1 X-9 

Erract or intwra~tion between N and 1.1aed rnana~ament 
p ract-1ca-a on the micronut rient status of leer ppm dry 1.1t) 

T r-·ea.tment f e l'ln Zn Cu 
1985 19'36 1985 1986 ., 98 5 1986 '\985 1986 

Nol'lo 164 •• , 163.2 52.7 ~o.o 11.s 11.2 5.6 .4.6, 

N01'11 186.0 181. 5 42.5 45. 7 12 .• 5 13.5 s.o 4. 2 

NOl'l2 163.0 , se. 7 39;1 41.5 10 .• 2 , 2. 2 4.3 3.6 

NOl'l3 170.7 167.7 52.5 ss.o 10.1 12.0 4.9 4.5 

NOP! 4 i76.S 171.2 6 2. 2 6.'5.7 14. 2 1 s.s 6., 5.5 

NOl'l 5 163.0 , 59. 7 48. 0 51.5 10·. 2 11i0 4.3 3.7 

N, "'a 

' 
18 7. 7 191.0 6 s .• 'Z 67. 7 13.2 , 4.0 s.~ 4 .. 9 

N11"11 196. 0 200. 2 67.7 57.0 , :3 • 0 1 s.s s.s 5.2 

N11"12 184.5 189.7 51.0 53. 2 13.2 13.7 4.B 4.2 

N11'13 159. 2 194,0 66.2 6 9. 2 13.5 16.0 4.7 4 •. 3 

N11'1il 189. 0 195.5 98.2 7.(:i.O , 4. 7 1 s.o 6.7 6. 1 

N11'15 173.5 176. 2 54 .7 70.0 12. 0 13.S 4 •. 6 '!.!-2 

Nllo 187.S 191. 7 62. 7 6.6.0 13.0 14. s 4.6 4.1 

N2l'l·1 202.2 208.1 66.0 6:8.0 , s. s 17.0 ·s.1 4.3 

~·2"'2 166.7 190.5 54·. 2 56.7 14·.2 15. 0 3 .9 3.6 

N~t'J 192.0 195.0 11.0 74.0 15. 2 16.5 5.5 4.9 

N21'14 167.7 191.0 90.5 a.e;s , s •. s 11.0 5.6 5.2 

N21"\5 181. 0 18 s. 0 57. 7 S9.0 , 4·.1 15. 5 4.6 4.2 

Lso(o.os) NS NS 6. :3' 6.3 NS NS o.6 NS 



APPE MJ 1 X-1 D 

Effect of interaction betueen N and ~eed management practices on macronutrient status 
of fruits (mg 1oog-1 > fresh 1.1aight) 

Treatment N p K Ca 
-- - l'lg 

]985 ]986 ]985 ]986 1985 1986 ]985 1986 ]985 1986 
Nol'lo 143. 5 146. 0 22.7 26. 0 98.0i 93.7 57.7 56.? 25.5 25.7 

NOfll1 146.S 147 .o 22.7 26. 2 133.7 , 26. 5 73.2 74.7 23. 7 25.0 

NOl'l2 148. 0 147. 0 22.5 26.0 111.7 97.5 68.0 65.7 24.7 75.5 

NOM3 153.2 , 58. 7 22.7 26. 2 115. 5 108.7 63.5 58. 2 37.2 78 .o 
NOi'\ 4 156.5 161.7 23. 2 26. 2 140. 0 138. 5 76.0 78.2 30.0 32.0 

No"'s 133.2 138. 7 22.0 28. 7 124.7 123. 7 58 .o 57.5 23. 2 22.0 

N1 "'o 153. 5 150 .o 23.1 26. 2 96.0 ~0.7 54.S 51. 0 25.7 29.7 

N11'11 154. 5 , 50. 5 23.0 26. 2 126. 0 10 4. 1 69.5 64.S 23. 2 29.5 

l'i11'12 156.2 150.7 2'2.7 26. 5 97.7 94.0 64.0 56. 7 25.7 30.0 

N11'13 ., 59. 2 152.7 23.0 'LE. 7 113.0 100.7 58. 7 48. 7 29.0 30. s 
N1f'14 168.2 168. 0 23. 2 26. 7 136.2 134.7 74.7 75.S 31.7 33.0 

N11'15 140 .o 149.0 22.2 26.0 121. 7 117.0 53.7 51.0 24.2 28. 5 

N2f'10 161.D ,68 .o 22.S 25.0 94. 2 86.7 51. 5 50 .o 26. 7 30.2 

N2P11 161.5 16 2.0 23.0 25.2 124. 7 102.2 65. 7 58. 2 23. 7 30.0 

- N21'l2 163.7 163.2 22.5 25.S 96.2 92.S 63.5 51.7 26. 0 30.5 

N21'13 16 4. 5 165. 5 23.0 26. 0 111.0 92.S 59. 2 49.7 27.7 30.7 

N21'14 , 72. 0 170.S 23. 2 26. a 133.7 130.S 70.7 71.2 35.2 33.7 

Nl'ls 147.0 153. 7 22.0 25.0 , 21. 2 111.0 51.0 45.7 24.5 29.5 

-
Lso(o.os) NS NS NS NS NS NS NS 4.5 NS NS 



APPE r>ll I X-11 

Effect or interaction betwaJn ~. and wead management 
practices on the micronutrient status of fruita(mg 10091 
rreeh weight) 

T raatme nt fa l'ln Zn Cu 

19,85 1986 1'985 1986 1985 1986 1985 , 986 

No Mo 0.79 0.72 iJ. 11 0 .10 1. 50 1.12 o. 20 0.16 

N0 M1 0 .B 5 a.so 9.11 0.11 1. 27 0.94 o. 1·9 0. ·15 

NOm2 0.91 a.es o., 2 0.09 1 .• 30 0.97 a. ie a·., 5 

NO 1'13 a. 91· 0.89 0.12 o.o9 1.32 , • 02 0.19 D.13 

NOM4 D.93 0.90 0.13 0. 14 1.62 1. 22 0. '20 0.18 

NOMS o.79 O.?B 0.11 .o .1, 1. 25 o.92 0. 14 0. ;\ 2 

N
1

M0 a.as 0.04 0. 13 0.11 2.2s 1. 25 0 .. 18 D.14 

N1M1 0.92 0.89 o. 14 0.11 , • 97 1.12 0.19 0.13 

N11"12 o.93 o .. 91 b., 5 0.09. 2.1 s 1 .15 a. t 9 0.13 

N11"13 0.94 0.92 a .1 s 0 .10 2. 20 1.22 0.19 0.12 

N
1 

Pl
4 

o.96 a.93 a .16 0.14 2.42 1.30 0.19 0.17 

N1MS 0.87 a.as 0 .• 13 0 .11 1.87 1.00 a .11 0.12 

N21'10 0.87 0.87 0., 4: 0., 1 1.67 1.12 a .10 Q., 4 

N21'l1 0.95 0.89 0.13 0 .11 , • 57 1.05 0., 7 U.13 

N2M2 o.97 0.93 a., 5 0 .10 1. 6 2 1.12 a .16 fl. , 4 

Ni'\:3 o.97 0.9q o.1s o., a , • 65 1.t2 0.19 0.15 

N21'14 0.'99 a.·99 o. 17 0., 4 1.so 1.15 0.2:l 0. ,.., 

N21"15 D.90 0.8'7 0 .14 0.11 1. 45 1.02 0. 16 o. '11 

LS0·(0.05) NS NS NS NS N.S N.5 1\1$ NS 

I 



APP Ull U'-12 

C·r r • .,.t p f N, ~ "'· :.j • 0 ,..n_cl "' • n 1 n t. o rt0a l.l. on an aul.1 pH , erlact r J c :1l. 
corrductivl ty ""d o r q11n1c CD tbl)n Ill dH f 1Jr&nt <kio t h• 

T roat.,ant ti'H. Chct..ric1rl Organic 
c:onrt.ucti u.I. ty c .. , .b.on· 
( m mho .... c..-1) (.~) 

1985 1986 198S 1.996 1985 1986 

" .. " 
"O"'o 4. 94 ~.88 o . 16 0 .1 5 1.19 1 . so 

"0"1 4.n~ "· 11 o.1a· 0 . 11 1 _,., 1 •40 

"0" 2 4 . 8'1 •• 26 .o . 19 a .• Hi 1. 11 1 ,39· 

NOl'l·3 A.B2 4.16 o. 18 o . ·11 1.30 1.39 

,.n"• 4 . 92' •• 113 0 . 16 o. ,6 1 • :n 1.37 

11,,,,5 4 . 93 4,83 o. 16 0 . 15 t. 21 1 . 44 

N1 I'll) .4 . 75 4. 34 0. 15 D. l3 1 . 24 1. 46 

N,1,,1 4. 7J 4. 16 0.17 O.H , . 09 1.414 

~1·", 4.·15 ". 1 e 0.1 s o. ,.. 1.13 1. •n 
11t"3 4.·61 4. 1' 0 . 18 0 . 17 1. 10 1. JJJ 

\ "'4 
4.78 4.S7 o . 19 0 . 18 1., 9 1. 42 

N11'1S 4. 79 4 . SB 0. !6 Q. 14 1.01 1 . 34 

"l'o .i , 12 4·., 6 a. 17 0,16 1.0·9 1. /a.9 

"2"1 4 , 58 4. DO 0.19 0 . 11! 0,.98 1. 2J 

N?i'l2 A.70 •.13 o. 18 0 . 16 1 . 17 , . 37 

"/'3 4. 41 4.04 u. 20 0.10 1 .. . 13 , .35 

,.~,. 4 :4.67 4.42 o.w 0.18 1 .7? l .43 

N2PI S 4.72 4 . 46 0 . 17 o . 16 1 .DB i . 35 

qo(o.os) 0.09 "'" 0.0.2 0.02 o. 15 ci. 17 
N .. 
1100 1 4.66 4,3·3 o .• 1 2 0. 11 1. so l . e~ 

N
0

0
7 

'4 . 91 4. 54 0.18 0.16 1 . 24 1. 51 

H0o3 5.11 "· 7·1 O.?J o . :;n. 0.?4 o . 90 
~ 0 ~ . 56 4.11 o. \? 0.10 .1 . 41 1. 79 , , 
1110.2 4.7? 6 , 38 0 . 11 o . ~s , . 16 . 1.46 

11,03 •.97 4.~11 o. 21 0 . '19 · 0.81 0.!17 

1120, 4 . 45 A. Of! 0 , 14 0 , 11 1.42 1.79 

N702 4.61 4 . 2<1 0 . 19 0 . 17 1.08 , • 46 

"f°J 4. 8 3' 4'. l~ n. ?3 0.11 o. in o.q1 

r::;n (Ii .""' N'. N~ f;!;. rt!; ~!: N!:'. 

"'oo, 4.69. o. 1n o. u o.,' 1.6? 1. 9? 

"'no., A. 8? 4. 70 o . 1e 0 . 17 .1 . 05 1 . 57 

l'lnDJ 5.00 4 , ll 9 0 . 12 0. 21 o.86 0 . 9 .6 

"' 101 4. 56 4.05 o. \2 0. 1 7· 1. 29 , . n · 
"1n 2 4 . 69 •• 10 0 . 17 o . 16 1.06 1 .JO 

1:1,..03 4.9'4 4 . ~Q o. '20 o . 20 \) . 89 0 . 89 

"'1°1 4,59 4 , 05 0.1 1 0. 10 1.4.2 , . I! J 

"'1°2 4 ·. 79 "· , 3 0-20 0.17 1 .1 s 1 . 43 

"11!1. 4.,93 o. :n 0 . 22 d. 21 0 . 90 0.90 

"'3~1 4, 39 4.01 0 . 10 0 . 16 t . 48 , .•.n 

"'·J.02 4 . S8 4 . 06 0 . 18 0 , ,16 1 .• , 7 1 . 46 

" 3°3 4 .87 4.2~ 0 . 23 o . 21 o •. 9.3 0.9:> 

"' ,..o,, 4 , 57 4 . 3? 0 , 14 0 . 12 1. 5'3 1 . <rJ 

t!l40·2 •.PO .\ . 66 0 .. 10 0 , 18 1 •. 30 1.46 

""4°3 
s.oo 4, IU 0 . :111 0. 1, o .. Q!i 0 ;89 

"' ~1 t\, I\? 4 . 34 o . ·t2 0 . 11 , . 36 , . 6'1 

" soi <l . R1 4.67 o .1 s a.14 1 .. ?2 1.5? 

"'0· s.on 4.80 o. 20 o. 19 0/71 0 . 91 

.dnh, MJ A5 ti. 1 i 0.01 N!I o. ,, d.H 



• 
' 

ol'lo0 1 

'fo'\:P2 ·". 96 4 .. 92 o-. 16 o.1s , • 1,6 1.66 
Nf'!l'IOQJ "> . 17 s. 11 0 . 11 0.19 D. ll8 0,97 
N0 1'11D

1 '• . fi,2 4 .1'0 D. 13 0.12 1.36 1,79 

NOl'll02, A,91 6, 70 0 , 18 0.17 ,~ 10 1 . ·45 

~0"'1°3 s . 1 1 4 . 33 o. 22 o. 21 1.04 D. 941 

NO'f'.201 4, 15 4 4 . 13 o. 10 o. 10 1 .s4 1.a1 
H01'1.1o z ~.67 4.23 0.19 o. 17. , • 29 , • ·49 

NOl'l2D3. S.10 • • 40 0.27 0.20 D,69 0,88 

"'o"Jo, 4.57 4 . 00 0.10 0 . 09 , .59 ., ,83 

N01\,o, 4.•es 4.GS o. 20 0 . 19 1. ?.J ., • 44 

NOl'l:5D3 s.oJ 4,31 0.24 0.23 1.oa o.ea 
ri01'1,, o 1 

4 .(.9 4 ; 57 0.12 o. 12 1 . 5) 1.81 

ND1'14D2 " • n J 4.57 o. ,~ ·0 .• 15 1.n i. ~a 
"o"'..i0 3 s.," 4.8 5 o. 21 o. 20 1.19 Q.li 3 

,.n"'s0 , b.70 ~.58 0.11 0,11 1. 48 1.87 

"r/'!oo z 11. '13 4.8 s 0,15 o.,. 1. 29 1 . SS 

NOl'ISDJ ~. 1" 5, 0 4 o .. 20 0.19 o.as 0,89 

Nl l'loO 1 ". 59· 4,oe 0.14 0.13 , ,65 1. 92 

"'"'0°2 ·11 . 74 4.:10 0 . 19 o. 18 1 .1)" 1. 411. 

"1"0°3 "· 95 "· 73 
0,!2 n.20 1.02 0 . 97 

" 1"1°1 4.:-58 " . 02 0, 10 0.10 1. 31 1. 77 

11, "'102 4.6?· "· 10· o.1s o. i;s 1.13 1.ss 

N11'11Dl ·4.89 4 .42 0 . 19 o .. 10 0.8'4 0,99 

",r.i,o~ 11. 7'.l 4,03 0.10 n.09 1 . 37 , • 9'2 

Nll'l20? ') • fiO 4.,, o . 18 0.15 1.01 1.3• 

"1"'2°3 "· 9 7 4.40 0.23 0.19 0,98 o.93 

"11'13D 1 .1 . 40 4.0., 0.09 o .• oa 1.31 1 . 60 

N,"130 2 
4.63 4.02 o. 16 o. 16 1, 1R , • so 

N11'13D3 4.8? 4,JO o. 20 o. 17 n.a1 .0.93 

N 11'1401 "· 59 4, 17· a.is O. l2 , • 56 , .87 

"1·"' 4c 2 4,79 4.66• Q.19 o. 18 1. 21 , • 39 

N11'1403 4,98 4.87 o. 2.2 0.20 o .. 71 o . 99 
\ 

"1 "'s0 , 4 . 60 "· 10 ·0 . 17 o. 10 1. 28 1. SS 

"1"'s0 2 4.-80 4. 2.3 a.,. 0.12 1.n 1 .4'7 ', 

'f1'1'1SOJ 4.99 4.67 ·0. 7.0 0. 19 .o,-45 O.· 99 

"1"'0°1 4.57 3.98 o . 1s o . , :z 1 .66 , . 96 

''?''10°2 4,76 4.04 0 .. 111 o . 1·9 0 , 93 , . ·5-S. 

"l'n°3 "· 87 4.66· o. ?:Z· ·o.n ChG!' 0.95 

N/110 1 "· 47 <1:01 o. 13 o . , 2 1.19 1. 79 

N/110 2. ·4.47 4.01 0.11 0 . 16 0.95 0.15 

"2"'1°3 .... oo 4 . 09 0.20 a .19 ·0.80 o .• . 73 

N7r'l70 I 4.SS 3 , 99 0 . 12 o. 10 1.40 1.75 

"·/120.? ·I\. n 4,03 0.21 0.19 1 • 1'11 1. 48 

"1"'21'.!3 4.76 4 .. 36 0 . -11 o. :Z4 1.0'0 b.87 

N21'130·1 4, 19 4, 00 ·0 . 11 D.09 1 .AO 1.65 

N71'13D.2 ·4 . 28 4 . 01 o. 19 Q , 15 1.09 1 . -43 

"1"''.lo3 4 . 78 •.11 0.25 o. 23 0 , 90 0.95 

N71'1 110l 4 . 4• •• 20 a.1s 0 . 12 1 . s:i 1. 94 

N
1

1'1
4
D

1 
4. 69' \, 41 o. 20 0 . 19 1. n 1.so 

"1"",·o,, 4-,80 4. 59 o. 23 o. 21 1 .01· 0.84 

N',"'501 4,54 6, 4!9 0.16 0.12 ,,32 1,66 

"l'·.02 
·JI. 70 4 _, 47 D. Hi o.is , • 10 , • 53 

"1"s0 3 
li .90 4. 20 a. 20 0.19 o.fjn b.05 

l I?! rtl tso<o.osJ ,JS 6 . 22 Hs ~ ' 



(tr•-:t or ff M l'I, N x D !''"' l'I 1t 0 inteu1cllun "'' lhn a"nllable nut.r-ianl !tt" t u<t'or the 
soll (1>11•) 

1 r<t,.lll\llnt. ____ _ 

N x M 

tsb (n.os) 

tso IO •. a.s) 

lsb(b.b"S) 

1985 

44.1 

so. 2 
51. 2 

82.6 

54 • . S 

so. 4 

SB ,j 

SB .J 

66.6 
96. ;., 

66.7 

r.3.9 

65,2 

65. 9 

76.3 

84. 4 

68.0 

66.'7 

7,7 

69.6 

61,,5 

34.S 

86•0 
79.4 

39 . !l 
89.6 
1p,4 

42. 3 

'· 0 

68 . 8 

Ii 2. 9 

JS,5 

7S. S 

,63. 1 

~s.e 

ao . o 
73.8 

4ll.5 

107.9 

107. 9 
5'1. D 

OD.6 

15.9 

32.7 

77. 4 

71.9 

:54.& 

1.4 

191J6 

s2.o 
55.6 

55.8 
71. 7 

66.0 

53.B 
0s.J 

1.00. 9 

81 . 6 

,,, 4.(i 
1 t1. 7 

105.9 

87.6 

99. 3 
92. 4 

116. 2 

116.S 

110.; 

6IJ. o· 
63,.\ 

45.'9 

11s.2 

, 9e . a 
79.D 

'117. ·4 

111 .s 
&:L1 

87., 

80·. l 

57,4 

100. ,B 

,9,.3 

61. 7 
92,5 

-67 . 1 

sr>. 1 

112. 7 

106.!l. 

O!i.O 

101 .• 8 

105.6 

90.7 

Hl1.2 

9.3•6· 

74 .. 9. 

1.8 

\965 1986 1995 

S.9 
6.0 

6. 2 
6.4 
6., 

5 . 9 

5.e 
6;? 
6,1 

6.4 

6.? 
f;. 2· 

f-~Q 

6.2 

6.4 

6.4 

6 .• J 

6.2 

""" 
5.1 
lf.4 

8.9 

S.2 

9. 0 
s.J 
4 • . 4 

i.2 

B ,5 , 

s.o 
4 . 2 

a.a 
s.2 
·4.5 

9,J 

•S. 2 

•.3 
9 . S 

S.J 
4.4 
0 .1 

·s.3 

4 . s 
9,15 

S, 1 

4. s 
o.4 

8 .1 

11 . s 
8.9 
9. 5 
9 , 5 

9.() 

8.4 

B.9 

8.4 

9.1 
9.3 
9.4 

·R,~ 

9 , 2 

a.5 
9.4 
9. II 

9,0 

11 .. , 
9 . 9 

4, .J 

12.$ 
10 , J 

4.2 

12.5 
10 .• J 

4.2 

11.3 

9 . ·J 

4 • . 4 

1 2. 2 

10., 

6.0 

11,9 

10.0 

3 ... 9 

1 J .9 
10 .5 

4 .. 1 

13. 1 

10.6 

4.6 
, 2. 1 

10.6 

105.0 

i09,5 

110.4 

Vi1.IJ 

120.6 

103. 3 . 

108 .7 

116.S 

113.9 

12014 

1.27.0 
, , 2.6 

111. 9 

; 14,8 

114. 7 

119.7 

131.9 

110. a 
NS 

1'.HI , 2 

, , s. CJ 

76,2 

148.:S 
i 18, 0 

83.2 
150.J 

124. ~ 

76.S 

2. 4 

138 . J 

112. D 

75. 3 

\4J.O 

1 20. 2 

71.6 

145.0 

116.0 

78.~ 

150.4 
, 2 '4, g 

?6., 
156.J 

133.7 

09. s 
1.40. 6 

110.0 

7~.4 

:s .... 

1986 

99. 4 

105.4 

106.3 

109~0 

11 s.a 
102. 5 

109 . 0 

116,4 

11J.7 

1 u,8 
127.J 

109 .6 

113. 7 
,, 4.9 

113,S 
121., 

127.9 

11•S:., 

4.0 

1:37.6 

1n1,9 
73 ,4 

1si .7 

117.2 

77 .• 2 

155. s 
120 . 8 

76,7 

4.7 

U0.6 

101.9 

71.5 

148.0 

11 J,3 

75 , 3 

'45. 4 

1U.l 

7l.B 

153.0 

\19.0 
77.9 

160.6 

176•5 

a.J.8 

146.0 
110.9 

73.8 

Ca 

616. 2 

619 .1 

621 .6 
621 . 4 

651 .5 

622. 3 

648 .o 
644 15 
639.4 

621 . 2 
650,9 

617.7 

646.7 
647,3 

6 '48. 7 

140.6 
664.0 

1!8 4 . 4 

654,S 

622. 7 

602.8 
672. 7 

636,7 

611.4 

672.6 

656.8 

670 . 5 
6 . ·1 

660.1 

fi41 ,() 

618. 7 

662.0 

639.-S 

611.4 

665.0 

630.8 

611.0 

67.0 • .2 

628.1 
590. :! 
600.0 
l)Sl.3 

fj]J. 1 

661 . 7 

630.9 
605,9 

B.6 

6,12.6 

6'16.0 
609,S 

6.17.0 

630 . 0 
607,9 

629.1 

627•3 
614.5 

644 .• 0 
656,, 
·620.9· 

:6.SO. 4 

658.J 

650. 2 

666 •. 9. 

679.J 

1'>53. 1 

i'ls 

655. 7 
.i;QJ .• D 

587.9 

665. S 
6 '1J.3 

606.2 

673. J 
662. 7 

643.0 

6.4 

656.6 

6·28 . 3 

61, . 2 

662.-J 

626. 2 

609.1 

658 .5 

615~0 

600.0 

674,2 

G3S.4 
6·18.3 
691 . 4 
650, 4 

631,6 

655.9 

622J6 
603. l 

1S.7 

,,9 
1 qa S· 1986 

97.S 
99,S 

103.6 

101.8 
104 .1 

98.5 

107.8 
107.J 
105 ,9 

108 . 0 

110.4 

,08.9 

117,6 

120.0 
116., 

122.0 
126., 
,, , o. s 

7 .. 8 

111".8 

98.6 
93.1 

, ,., , 4 

107,B 
97,8 

no.6 
12.0. 2 

105.2 

3.b 

104.1 
111.s 
104,6 

109.6 

116.7 
106.B 

109 .• 0 
U7.0 

11-3.5 

120.0 

'2~ . ~ 

, , 5.1 

, 16. 5 

119. 7 

113. !i 

123., 
124.6 

115,3 , 

s.5 
110.3 

ios.2 
300.0 

129,J 

'115. 4 

104, 7 

129', 1 

122.0 

105.2 

116.S 11·9,7 

, oe.o no·. CJ 

, 00, 5 9908 

119,0 130 ~7 

119. j , 12. 9 

97.7 104.S 

120.1 118 . 0 
107.6 110 . 8 

97. 9 110.0 

122.s 129.0 
109., 1\9. 4 

100.2 10• .. 2 
126.7 135.3 

104.1 121.6 

100.s 100 .. s 

116.0· • 124.1 

104, 1 

97.fi 

116.• 

tOO.? 



APP!: 'f"l l X-11 

(rf11ct or N x,. "0 lntnr11.- llo·n on ml ',.ilntil" nulrlnri.t ~t:ttln nr 9<Jll(rp••) 

T rn:i•.,.·nnt N 
-----'!._.9HL_l <1il6 

54,1 

• 1 •. 0 

30.3 

~s.s 

57.4 

32.& 
6!h9. 

sn.2 
l•. 4• 

1.Dl,1 

95.9 

•9.0 

69.2 

64. 1 

70 . 7 

64.1 

57 . 2 
29.9 

74.3 

&s.e 
.:lli. 7 

85,f:I 

~6.2 

3& , 9 

R3.5 

7.4,9 

41 ~6 

1q.J 

105. s 
6l. 2 

85~5 

8 1 . 5 

6'3, 2 

113. t\ 
76.6 
31 .s 
'M, !'i 

71j .o 
40. 1 

B ~.II 

70 .7 

41. 7 

95.6 

BB •S 
45.6 

, is. 1 

101. 4· 

sa .a 
87 .1 

D ?. ? 

J'l.7 
ll t\ . 7 

R1.R 
"\ "\ . ,, 

60.4 

ss.2 
40.3 

lill.9 

60.2 

44,7 

63.J 

60.8 

4?,9 

Oi,B 

76.5 

55.13 

11. lj 

71.3 

49.2 

67.0 

57.4 

41.9 

99 .. 2 
93.S 

63.1 

121. J 
·1,, ~9 

6?.5' 

10.i.e 

97,, 
60.6 

125.7 

.119.B 

98.3 

1n.2 

11'9.1 

94.0 

110·. 2 
, q. 2 

88. 3 
101.0 

92.3 

68,B 

116.2 
11·.0.9 

70. 7 

109.2 

103.0 

64.9 

, 79. fi· 

, ;-"··" 
I 1'"' . ; 
Jil>,11 

, '"'' . ·• 
ii<1. n 

in.s 
11 7 •. , 

('j !l· f\ 

jfi!I$ 
11.4 

s.1 ... , 
11.6 

s.o 
11 .• s 
9.2 

s. 2 

4.3 

9.6 
s.2 
:4.4 

a. s 
s. ~· 

4.S 

8.2 
.s.o 
A.S 
e.4 
4.8 
4.2 

B.7 

5.2 

4,6 

9.0 

s. 2 

•• 2 
9,'5 

5.2 
4,7 

e .e 
s. ~ 
4.5 

9.7 

s.1 
tl.6 

0.6 

S.2 
4.3 

B.9 
5.3 

4.S 

5.J 
4,5 

'1.C. 

S.4 
4.1 

... o 
s. 1 
4.fi 

A.!'l 

'"·' 

'I' K _c,. ,..
9 t q .t,, __ 1._.V .. N._ra.___1,...2 .. 8.,.ft...__ . ..,.1 •1.,· u ... -;,._ """-=-.......,""•IJ'6J.___.i;J"2z.iu!,jSz.... _ __., q2!811.1g~ 

lil. 5 

,,,2 
~.2 

A,3 
1 2.9 

Q.9 

1.j.4 

t n. • 
4.. J 

13.3 

HJ . ? 

•.S 
1?. 7 

10 .• " 
4 • . , 

11 . 2 
9.S 
4.5 

1i.6 

1n.s 
3.5 

11. J 

9.6 
4.2 

1'.l.8 

1 1. 0 

4.7 

1'.I,0 

10 .J 
·11. fi 

11.0 

10 .<l 

4. 7 
, 2., 
9.4 

4.0 

17,.7 
11).? 

4,4 

11.5 

10,5 

l .6 
p.6 
fa-. 1 

4 •. s 
17.9 

'''· 7 
11. 5 

1:7, s 

t3s.a 130,7 640,7 641.·7 ios.o i1s.1 

107,2 99,7 6?6.2 6\2,5 95.D 103,S 

77.7 .68-.7 600,7 596.2 

135.7 136.2 64~.7 641!,'1 

ir?.O lOS ,? 617,0 601.2 

?G.O H.2 597 • . 2 596.2 

139.7 1l9 •. IJ 653.7 662 • . S 

113.7 1P7, D 611,2 592.S 

7 7. 7 7 4. 0 591 • 0 593. 7 

140.2 137.5 6SB,7 667~S 

HO • 7 1 1 2 .• :2 6 11 • 7 597. S 
74,S 77.:2 593.7 506 . 2 

1 ~6.S 151.:2 1571.2 671.7 

1~0.0 11 6.S 6~0.0 617.S 

es.s 79.9 633~~ 601.1 

137.0 131.2 646.2 643.2 

106 .7 106 • . 2 619.5 596.7 

71.7 6?,5 601.7 583, 7 

139.2 143.0 669.7 661.2 

111.1 11 0 . 0 64?.s 621.2 

75,2 74,0 677.7 605,0 

HS.~ 155.5 666.2 667~0 

121 .. 2 116.5 653.7 6 t8,7 
n;r.5 n.2 6l3,1 601.2 

1 47. 2 149.7 673.0 656.2 

11'2.7 11 5.S 620.7 59'1,7 

·01.7 76,'ll 6 16,S SB0.7 

154.7 157.5 676.2 674.S 

124.5 20 . '7 617.S 647.0 

Bl!.O 81.2 589,0 600.S 

1·57.2 163.'7 6.87.5 680.0 

130.0 13n.7 642.S 657.S 

94,D 87,5 627 .7 630.0 

145.7 147,0 670,0 659.0 

ioo.n 110.} 61B~2 606.7 

ea.2 71.7 595.0 595.o 

140.7 149.2 663.0 667.5 

117.0 114.0 649.5 651.? 

?B.D 79.D 627,7 63:>'.4 

147.5 157. ~ 671.2 6'76. 2 
177, S 1H.7 1>47,5 6511.7 

74.:s ?a. is 623.2 (i4o.o. 
14e,o 1 47, s 670,? ft·s1.o 

1 21 • 7 , 20. s 6 52. 5 6 53. 7 

74. 5 7?. s 623.0 l\<10 .o 
isis.2 16.4.-:2 (.7s.7 5no.1 

1'29.5 124.0 657.0 661l.7 

7?.0 75.2 '599.2 651.i 

16s.2 16?.o 1106.2 693.o 

1d1 .7 132. D ~67.S 691.? 

69,2 D~.5 639.5 ~f;3,7 

". 1•\°4., 2 15~,G 66Q,Q 665.S 

11~., ,,~.? ~6~.o ss:.!; 
111 . 1 1• •• 1 r.n.;- ,,;;11.;o 

92.7 
, , 2. 2 

99.0 

oa.s 
11a.1 

911.°2 

94.D 

'12. 2 

100.0 
9J. 2 · 

115,S 

99.2· 

91.9 

107.S 

9S.s 
513,7 

'113.o 

·101. s 

.103.0 

115. 0 

107.7 

519. 2 

1 f6.5· 

103.7 

97.5 

119.S 

1(!5 •. 0 

99.S 

1 ?3.0 

116. 2 

91.S 

11 7. !2 

107.0 

•1Q2.S 

125.·7 
, 21. s 
105. ? 

137. 7 
l-72.2 

1QS.S 

'2!\.2 

121.D 

102. 2 

135. 7 

172.S 

10'1 .. 0 

141. 2 

1 ;s.o 
11:>.7 

12.3.S 
1Tli.O 

•m.o 

95'. 7· 

126 .5 

104.0 

104. 0 

109 .S 

1(,15.0 

100_. 5 

120,5 

1.07 .. s 
100 . ? 

133.2 

117.? 

105.2 

117 . 7 
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